WO 2005/017155 



PCT/JP2004/008956 



mmm 

tfi#tt, adcc mfoikwmmjfomm) m&^mc m&fcfr&mfl&mm) m& 

\zm<mt>^T^ZZ. hfim&-2nTKZ> (Shields et al. , J Biol Chem. , 
277 (30), 26733-26740, 2002) . $ <E>lZ, M M m^fe & ifim 5£ $*i;fc#t#:£# £> 

(@IB£tM£tfft WOOO/61739-^fS) o 
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*mm?z>Jjmom@i*mm}i~Tz>o *mm\*. ■2t>\zz.<D£?f3:?>^ym.& 

Tc y n - X \z GDP^^-a U , <D t&GDP- 7 n - X j&* ^^^^UxO^^n zf )V 
* XGDP- 7 3 - X <D 7 3 — X > n y « «§i £: V TttUn $ tit V^-SN-T 

^^^©N-T-fe^;V^';P3i-t)-$ >g&#fc:7n-7^££'£-r£ (Pate L. Smith et 

ai. j. ceii Bioi. 2002, i58, 8oi-8i5) „ mmmmt. z\<Dmm\z-^^xm^ 

u -X^-a-T 3 O&Wimx^ % £: WJ U GDP- ^7 n —X £ =f;VS*l** fc^ D 2. 

tsmmiz-o^xmMm^^ff^. mmn^y^-^vyy^-'y—^xmrn 
^^ki&^t, mfe^oyn— y>(Dmu&mW'$'z> tfe* mjt^n^m^^ 

Xffi y ^ - X jp $ nt V> & V* £ <h teifr teft < . lfE#:jifij6» * © X :3 — X 

^ttira $ nt v> * ^ > a° ^ h ©f ij-a-^M^ bx v^n^ J; v> 0 

[1] ^T© (a)X«(b) ©m^^-^U^^H^fe^^iifjt, 

(a) ib^j#^- 2 T^gfr $ n&T ymsB^i^ty^u^y^ f 

(b) @B^j#^2x^t)$n§Ta ym@B^jfc*3Vixmb< liti^Tsyt^ 

em, #a^l< «#jn$nfeT5 ymmm^^ ^^(a)^^u^y 

[2] B*T© (a)X«(b) ©tfU^^KSn- H-T^DNA, 

(a) m^m^2xmt>^n^>7^ ymmn^ts-^^^y^^ 

(b) sh^j#-^ 2T^$ns75; miB^u i:*^Tigu< nm® © r s. j wl& 
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[3] £TF<£> (c) (d) ©DNA£<a tfDNA, 

(c) m^m-^i-c^n^mmm^i^tswk 

> hfc&frT -e/W :/U XU fro (c) ©DNA^n- Hf s^u h 

[4] [ 2 ] £ & W: [ 3 ] <DWk<DWi}i £ [ 2 ] £ te[ 3 ] <£>DNA(c:*B*it 1$ &DNA© Wf 

[5] [2]*fctt[3]©DNA*-&^r-r*jBlljlA^^^-, 
[63 [5]©aift^.^^^-&*tr»Kte«M*:. 

[7] [6]<Dmmmmfc&mmv, %Bn^mm^wmm^r^wt<Dt^m±m 

[8] [l]©^U^y5PKK^T£ia#:> 

[ 9 ] [ 1 ] fcfBi&Otf U H \zm-&TZ>fc&W(D7,S7 U -->^^^"efeo 

T- 

(a) H tt«tt»*»*S*5l8» 

(c) U <^ H icig^t t ^fb^t ?>Ig, £"^tf# 

[10] [9] D#iHM#£. [ 1 ] U Hfci^^t Sf^fe, 

[i i] [i] iz$m<D#v p<dgw-7 ^-xmmft&*mmT&fc&m(D 

( a ) U F iztitikUn £ n -X Ig, 

(b) «*U^^H©GDP-7 3— X«tt)ji*IB&4ftai-rsXS, 

(c) ^U^^F©GDP-7n~Xi^^tt«:M*r§^^^31^-r^>Xi@, 

[12] [ll](D»<J:Dlltl§, [l]cD#U^^H©GDP-^n-X|i 
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[i4] 7 

[l 5] zf)V^^(Dya~7,M^j^^^f}M&T^\txm^x^^m^ 
[18] 73-^ h7>7,#-*-<D^m&Mki&m^TW\ffl-gftTUZ> [17] 

[1 9] ^n-x h^>x^-^-jte^^^tifc$ffl^, 

[2 o] [i 3]^e> [i 9] (D^-fnfr&mM. 

[2 1] l|l^^f--XAAX^-|I)ST25§, [2 0]OM, 
[2 2] ffij^lS^CHO^BS^ab^ [2 0 ]<£>«> 

[2 3] 3te^©8fc«j&*^-->^— >^^^— ^m^r^mmnm^z^ 
v?f£>nz>. [i 9]^e. [2 2] (DVi-rn^o^fflis, 

[2 4] 7 3— 7. b^>7^-^-£3— FT^St^^ — y*; b <h Lfc^ — 

[2 5] 73-7 h7>7*-^-^^f--XAAX^-73-7 h^>X 
3S-^-T<feS [2 4] O^-yf-f 

[2 6] mm%.&>n#n&mm'T s^^ot, i&3£»us©r*;v^#i*3fc# 

[2 7] *a|j|^t^>;t^K*»jfrS^ , X?*oT, 1&^*J6lC*W*=f;W5?#: 

[2 8] Mm^>/^St£§gBt-3;£&T&oT. iilit:*tt§73-x 

[3 0] illlA^>/^I§iIt5^TfeoT, ra^ttBSfc****^—:* 
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-©«IB&ffi«f 5 d [2 6]#>£> [2 9 ] <D \,*?tlfr<D& >A°^ft 

[3 1] 73-^ h^>X#— ^-CD^^RNAi^rffi^T«I$!l$ns [3 0] 

[3 2] Ii^.^>/^I^Ijlt§^T^^T, 1t^«fflfl&fc^ttS7 3— ^ 

— ^-©tgat&£IE.^T&£ t$#f tt5 [2 6]j&>5 [3 0 ] ©iv^na*©^ >n 

[3 3] ^>/^ [26]^6[3 2 ] © Vvrn3&*©*Bft;&^ 

[3 4] 73-^*«#iD$nTV^V^>^^«&»jS-r*Il [2 

6]^& [3 3]©Vvr*lJ&>©«3ej6r8s, 

[3 5] i&^«ifi3&«cH0iiBJ!a'ra&* [2 6]^e> [3 4]0uw©iim, 
[3 6] m^mf&&m^Tffi.mx*>A&M&Mm~rz>£%\zm^MM<D=r)\,is 

[3 7] m^mm^m^xmmx.^>^^v:^mm-r^h^\zm^mm<Dyzi— 
x h 7 > * ^ — ^ - © a g£ £ i&wr z> c ii & «p m £ *r « * >n z m ^ <o 7 3 — x 

^-^-fiD^^A^w^aiMTseit&^mt-r^ [3 6] ^^«[3 7]<d?> 

a° ^ «^<Z) y n - 7. # Jn MF#8u 

[3 9] ^n-Ts h^>^#— ^-©H5^RNAi&fflViT*ll«!lSns [3 8] CD^ 

[4 o] i&^aajfiS:ffl^xia«i^.^>^^*&i43ifi*rs^#K:7n-^ h^>x 
H-r^se^^^is-r^^ t^^^T^ [3 6 ] ^ e> [ 3 8]©^^ 

[4 i] is^«jft*fflViTtaift^^wt^n*«3g"r*t#fc73-^ h^>x 

© ^ n — x # jd ia«7j ^ > 
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[4 2] ^>/1£«#*trC#:T&3 [3 6 ] 5 [4 1 ] © V>Tn#>0D^ >/^M^CD 

[4 3] m^nm&cmmm'v&z [3 6]#>e> [4 2]©^fn^©^>/^t^o 

[4 5] m^MM<D7n-xh7>x#-?-<Dmm&mwvtc.nm^ffi&&i / iF 
wr %> ^ t & wm. h t z tufa <d mm mmm&mttfe, 

[4 7] 7n-x bf?>x#-*-*^-\ i T&mfci L &xmvT^&mm^in 

[49] m^MMmmmmirfcz [4 4]*»& [4 sio^fn^o^caisit 
*wnmfe*m(D®ifcfe^&^&%B*BWWttim20M-ii4oo^* 2003- 

174010-^, 2003-282081-^, 2003-282102-^©HJ$ffl»43iD?/^fe«EI@tC|3m$ 
©5&}1IB?!I^ £> CHO m & © GDP 7 3 - 7. h ^ > X 5}?— ^ — cDNAEtf# <D lc ^tH* 

> u y n - 7~ft &m p c r y ^ -r ^ - © is * ^ r 0 t * £ . 

GDP-^a-x h7>^^-^-yy ADNA^Kiffl^fc^n-^ricfflPCR 

y 7 -i ~? — <d m n £ -a- 1> ■& r ^ u „ 
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^-y«yf^>^ (K02) ^37-<Z>«3i<hPCRX^ U-~>^<D«B# 

cb So 

ft^f--XAAX^-lPli)fi (CHOM) teu Sift, tfC#:ft<H©^>/^ 
y^FSrn— H-rSDNA«r^-r^>c £ "5 ftDNAfcte, m^t, CH:7I] — X^ 
mmmx&nu. ^^mmm^mmm^ (Gotoh, t. et ai. (1995) 

Gene 152, 271-275, Zoller, MJ, and Smith, M. (1983) Methods Enzymol. 100, 
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468-500 > Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456 , 
Kramer W, and Fritz HJ (1987) Methods. Enzymol. 154, 350-367 , 
Kunkel,TA(1985) Proc Natl Acad Sci USA. 82, 488-492 , Kunkel (1988) 
Methods Enzymol. 85, 2763-2766) fzZi&m^T. CH? h v >X#-^ — 

7K'l4T5/m (A. L L, M, F, P, W, Y, Y) , I7jctt7 5 7f (R, D, N, C, E, 

q> g. h, k, s, t) , mmmmm&mtzr^/WL (g> a, v, l, i, p) , zrh 

S^fiiiSi £*rT 3 (S> T\ Y) , ^mM^WMfl^WT^T^/M 

(c. m> , tuvtfymx.ztTs. F<smmm&&-fz>Ts. sm. (d, n, e> q) , m. 
&^mm&^-t2>y^;M a, k, h) , ^mm^mm^t^y^ym. (h, 
f> y, w) &mtf2>zLk&-e%% mm^m>Tri^7^ym<D— x^mm&m. 

turn <d y ^ y m \z ^ & iz £ o $ ntz. y % j mun £ ft £ ^ u ^ ? ^ h 

^o^^^?g'l4^^i-^c:<h«t-T^^]e»tlTV^ (Mark, D. F. et al. , 
Proc. Natl. Acad. Sci. USA (1984) 81. 5662-5666 , Zoller, M. J. fiSmith, 
M. Nucleic Acids Research (1982) 10, 6487-6500 , Wang, A. et al. , 
Science 224,1431-1433 , Dalbadie-McFarland, G. et al. , Proc. Natl. Acad. 
Sci. USA (1982) 79, 6409-6413) „ 

CH7n-X^>^^^U^5 L F©75/WJfcIti©75;i 
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tfilAfcf, FLAG (Hopp, T. P. et al. , BioTechnology (1988) 6, 1204-1210 ) , 
6fitf)His (tX^> ? » B*^e>/^^6XHis, lOxHis, -f >7 Ax.>*?MMM 
(HA) , b hc-myc©iff>¥. VSV-GP(DS)T)t> pl8HIV©itrtf\ T7-tag, HSV-tag, E- 
tag, SV40TMC<E>$t>t-, Ick tag , a -tubulin©®? tf\ B-tag, Protein C<Z>®rH- 

©a^^#$n^ffi0D#U^^Fi:bT> M^-^> GST (£Ml^^:t>-S- h 

7>x7i7- if) , ha (-T >^;vx>ifM^) , tfu^v >fenmm, 
bi/y—v. mbp (7;vh-x^iei) ^#^e»n^o ;me> 

— F-r^DNA^sn-g-^-t^ z.n\z£Qmmt£tifzLM&wk&mm-t£i*:z> z\ tic^ 

(Sambrook, J et al., Molecular Cloning 2nded. , 9.47-9.58, Cold Spring 
Harbor Lab. press, 1989) ^mm^T ^mifimvf^ *l£o EP^, ^H#fc43^ 
Tte, CH^n-^ h^>7.#-^-^U^^K^3-F-r^>DNAiB^J ; bb< \X 

hU >>*x> h^^frTT*A-f ^Xl, CH^n-7. h^>7.#-^-^U 
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&DNA<hLT«, «Atf, b h^i^icDiaitl (MAfef. 7>^, #1*^ 

>F&£#<hte, A-f ^U^-fif— >^©ife#fc:43V>T, «A«42*C, 0.1 
XSSC, 0. l%SDS©^#T&tK fiF*L<«50'C, 0. 1XSSC „ 0. 1%SDS©^#^ 

bte&mmi? sn^o ^hu>vx>h^frttt, #i?tfc£65 , c, o. ixssc 

CH^n-* h^>X^-^-#U^y^ F&3- F-T£DNA(Z>IE?!Uffg 
Jfc (PCR) *fe£?UffiUT, CH^n-X h^>7.^-^-^U^^H<h^^W^ 

3- FT** CH^n— X b^>X^— ^— t^U ^^FtMW^I^&^U ^ 
ViTK^fflRIffi*Wrs. ^^©^U^^Htett, CH^^-^F^>X#- 

^ - # u ^ f t » o , ^i^u^^HoT^y mga^i t 
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T $ / WimW^mmm&KDm-mz, Karlin and Altschulfccfc^T 

;i/^fUXABLAST(Proc.Natl. Acad. Sei. USA 90:5873-5877, 1993) fcl<fc oTSfc 
tt^ut^-efS. £©r;]/rf UXAtcS^T, BLASTN-^BLASTX b. § 
Zfu Aj$*H38£*ITV*3 (Altschul et al. J. Mol. Biol. 215 :403-410, 
1990) o BLASTfcSt?^TBLASTNfc«toTttSfia2?U§»*f*rs«^tH, A*^;* — 
^-tefct^fcfscore = 100. wordlength = IZiif Z>o BLAST Id So* 

BLASTX fc<toT7$ J WiWM ZBtfrT Z> m& \Z it, /^7^-^-(ifct^« 
score = 50, wordlength = 3tt§, BLAST <h Gapped BLASTED 9=7 A &m 

©&#Wfc:^i£toJ;£tf3n?&* (http://www. ncbi. nlm. nih. gov. ) . 
#^BJl<Z>DNAte> m%.\** &mT2>*$£m(Dy£V ^7?- F©in vivo-^in vitro 

TSDNA^^ns. 

DiStt^. cDNA 7'f!/5 1 J~li, 0!l7Lfc£, (Sambrook, Let al. , 

Molecular Cloning. Cold Spring Harbor Laboratory Press (1989)) tcfBffcCD 

cDNA*^J*b&«* 2|s:^K©DNA©iB^JfcS^ViT^-U=fDNA*^b, ^tl^^ 
£UTJBV>TPCREJfc&frV^ #3S§l3©#y ^^Hfe^ — HfScDNA 

&iiffi$-e-S2:i:^«fct)Bii5i"r5Ci:t>Rrii-Cfe*. 

&SnfccDNA©m&E?iJ£ft}rr*E £fc«fc?>, Jtftffiot — \*-?%>mm 
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fc, #&nfccDNA£:/n-:/£bT^Vi>DNA^:/^ U — *X£ U — — >^"T 

^7->?>M^i>?*(Chirgwin, J. M. et al. , Biochemistry (1979) 18, 5294- 
5299) > AGPCi£ (Chomczynski, P. and Sacchi, N. , Anal. Biochem. (1987) 
162, 156-159) t)£RNA£ 88 $SU mRNA Purification Kit (Pharmacia**:) 

M&tiim bT^RNA^&mRNA^^M-rs. QuickPrep mRNA Purification 

Kit (Pharmacia*!:) &JB V>£ £ ttcJ; DmRNA^it^iiMT^ d £ t>7?#S. 

#e.nfcBRNA5&^6jS»<E^#*SffiViTcDNA*'&^*rs. cDNAO-S-J&te, AMV 
Reverse Transcriptase First-strand cDNA Synthesis Kit (£ffe¥lH*t) *f & 

5'-Ampli FINDER RACE Kit (ClontechM) & «fc # U ;* 7-fa®S^ 
(polymerase chain reaction ; PCR) £J1 V>fc5' -RACE?£ (Frohman, M. A. et al., 
Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 8998-9002 ; Belyavsky, A. et 
al.. Nucleic Acids Res. (1989) 17, 2919-2932) cDNA© £.Z$M 

UT, <fcD56SS&*©lSVi«[3iK2?lI%ia:fh"r*c:t?&*Tf€r* (Grantham, R. et 
al. , Nucelic Acids Research (1981) 9, r43-74 ) . ^Tc, :£3S^<E>DNAteu TfJ 

U>*-©#Jn, TO3F> (ATG) Rtf/XttHfJhn^ (TAA, TGA, Xtt 

12 
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TAG) (DftXmifimvfbtlZ. 

T^yitiB^J, *«j*Xtt»*©*«fi^^lBfe^»a:t)#*. b^b 

HSn&^'M^H^ h 7 >X#-^-^ 'J F i 

ITO©«tB&WbTV>5IKD, *5»flte^*n*. aMSWotfu^r/s 1 
F&JBttft*lllB« M^^JIttTrSBSSIirfc*^ **©*U^FCD75/1 

fc^u^^Ffc&^-rs. 

*^BJ©#U^^K«> ^mm\z^m<D^mzJ:r), ffi^A^U^y^H 
<hbT, Sfe^^^U^y^HiibTPSTS^t^PltgXfeSo 

2in*iga*:tea8Jiafc2»XbT#fc^Retft#:*lHliRb, 

^H^seabTv^am^aifi mah mm) ©siffi%K:*fb, ^ts* 

^©#U^y^Ffcj|g^t"SS#^l§^bfcT7^-^^-*7ix§^$^: 

T *> 7 # D — T^l/fcvifcT & o T t) «fc c 

13 
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tt*^W©#U^^F*ll^^^^-^«»f*rS2:i:fc«fcoXS4jg"rs 

(0B*.«, JM109. DH5 a > HB10L XLlBlue) ft: £X**fc*tra;* 1***81®^- S 
fc&fc, IzMm-cmmznzfctbO r 0 rij S6K:^»fEift$nfc^:» 

^^^-Oitltfi, M13m^^^-, pUC3S^^ — * PBR322 , 
pBluescripU pCR-Script f>tl5. cDNA©+f-^ p-~>^ > 

$Jt)ttll,£B«£b;&:*'^ ±fB^^-©<f&{C, ^|^t«, pGEM-T, pDIRECT, 

sssi & e m t v fe*^ ^ # * -wizmw'VMm $ n^> <t -5 fe±ia«?iR*«p o 

TUS&gtf&tK m^^JM109. DH5a, HB10L XLl-Blue&£©*J§ 
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Afcf, lacZyn^E-^- (WardS, Nature (1989) 341, 544-546 ; FASEB J. 
(1992) 6, 2422-2427) , araB^n^E — ^— (Better e>, Science (1988) 240, 
1041-1043 ) , &t£mi7n^-?~f££&ft^T^%zh^iilfR:-c%>z> 0 £ 
©cfcafc^:* — £l/T«» ±15^ ^ — coffin PGEX-5X-1 (7 x ^Ti± 
§SD , TQlAexpress systemj (^PT^r >*t§2D Tffi^&n^pQE, pEGFP, 

Al:i4$t§^^, pelB5/^^-;i/iH^J (Lei, S. P. et al J. Bacterid. 
(1987) 169, 4379 ) SffiJB*mfcfJ:V*. 1t3£*fflia^©^^^ — ©afSAJA. 

^IIM <D ®L£.W %> HJ3 <D # U ^ ^ F * Sit £ 1t 66 © <£: b T V> 
S^t^tt, *5S58©#U^^FSf3l5grSfe«>©^^^-a:U 
TKJu ^9^«Hia»***©5S^^^— PCDNA3 K >lf h ny>ft 

§g) pEGF-BOS (Nucleic Acids. Res. 1990, 18 (17) , p5322K pEF, pCDM8) , 
M&j&fflJ&&3fc<£>5§Si y> s:? $r— TBac-to-BAC baculovairus expression 

systemj (^nBRLft©) , pBacPAK8) , teWft*©^^*^ — («Aa 
pMHK pMH2) , WimV^ ^- PHSV, pMV, 

pAdexLcw) , W h uV-i )\>^&3k<D$£M^2 (#I*J;f* pZIPneo) , SPSS 
m<D$&m^t7 <09*.fc£» rpichia Expression Kit J (-T > tf h n >%fc 

so > pnvik sp-qod , fern® rnxzamm^z ppl6os, 

PKTH50) Hfimvf*>n&. 

CH0M, C0S«. MIH3T3tttt*©»»»l6T<05fi3H*B«liUfc«'&fc«, 
i&BJ& 1*1 TffiS $ it^fca&fciftg&ynqB — ^ — , Mx. ttSV40 ^ n — ^ — 
(Mulligan^, Nature (1979) 277, 108) , MMLV-LTR^ Dt-^-, EFla^D 
^E-^— (MizushimaS, Nucleic Acids Res. (1990) 18, 5322) . CMV^nUE— 
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Ttt> PMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13& EWmvf £> tl 

mmte^&^-TZIp*- (09*.fcf> pCH0I&<E) ^IAU> ^hh^^t- 

h (mtx) iz&vmmzitzjj&tfmvf &n, »eTp©-Ha«i©5B5i£s 
wtna^tn sv4o T^^^-r^ae^^^#-t^"^cos»iis^ffi 

tra-^-f (bpv) ^©Sit0%cD^^si:it)Tf5. ££>fc, 

;^U3yHh7>77x7- tf (APH) Mfc^, ^S.i?>*'f— if (TK) itfe 
^IIW>5 1 >y7->^*'J#>';Vb7>X7x7- if (Ecogpt) m 
^tHoIilTcii (dhfr) Jt^?^£^tr C 

il^fr^^— fcft^a*, 1/ Nn^-f ;vxs, U#V— A?£, ^7^^" 

(fclAfcfpAdexlcw) tl/hn^ (fcl^fcTpZIPneo) feiWfBtl 

sa*, z\nB\zum^nf3:^o ^z?— ^<o^mm(Dmk<onAU^<o~ 

aie^iif^tt* flr&K:ftoTff5d£#Wt&T*S (Molecular Cloning , 5. 61- 
5.63) o ex vivofe^&oT^ in vivoS^aboTfe J;Vi„ 

<D^&?-fimA2nzm^mmiiVTumzmm\zi3:<. mx.\*s xmm^ 

^U^^HSiaiCDfc*©^^^, in vitro *s«ktXin vivo <Dm&&ti*$>2>o 
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^zz-ttf-v^z. mwmmtvTfe, m%mmm, mz.\t. cho cj. exp. Med. 

(1995) 108, 945) . COS, 3T3, Sxa — T> BHK (baby hamster kidney) , 
HeLa, Vero. m±mm^ ^«77 U %y ttf^Mmffllfo (Valle, et al. , 
Nature (1981) 291. 358-340) , feSV>tt£&ill!J£U m%.&s Sf9, Sf2K Tn5ft* 

dhfr-CHO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220) CHO K-l 
(Proc. Natl. Acad. Sci. USA (1968) 60, 1275) *»II:ffi)8t5Ci^t 

s. mmnmiz&^T, ^m^m^mmh-r ^m^\z\^mzcmm^t>m^v^ 0 
m^nffc^v^zp—cDmAfe, mx.\x, u>m#;i^>r>A&, deae^*^ 
>m, xtt— y^u#y— adotap (^-u>^f-T>/WAit») ^ffl^fc 

*t^MJ^tUT«> -3f7t-^A (Nicotiana tabacum) ft 

Vi„ ^a&BJ&<hLTte> Si-®, 0il7Lk£, It y # □ 5 -fe X (Saccharomyces) 
ftT&fcf* D-?>*D5t^ • tHf">X (Saccharomyces cerevisiae) . TtktKli. 
7X^MJVX (Aspergillus) PI, WZ-tt. TX^MJVX • 
(Aspergillus niger) ^Snt^l), 

*fl§H (E. coli) > 0i|;2Lfe£, JM109, DH5au HB101$$a*3Mf 5*U -e©tf&> fe^ 

cine)©*iBJfi*awt*r*DNAfc«fc Dfieib, ^Kfem^nfeifflHS^in 

vitroT^f SJitfc.kD^U^^ FWI^tiS, ^»©^rSk:^ 

^ffscit^Tr**- mx.\*s mmmmoimmmLVT. mmx. dmem, mem, 

RPMI1640, IMDM&«JB-r*£i#T€?S. -tOIBU 4^!«lfilffi (FCS) ^<DlfiL?f 
SSSfffflnct'bT^SU MfgiltfeJ;^. tS«B#©pH«. IU6-8 
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jsutjmbosej** aft, mw&imxzo 

lTtt> x'^X, U*>&ffl^*!:t*<TtS (Vicki 

Glaser, SPECTRUM Biotechnology Applications, 1993) . nifLMKi^/B 

7>^yi^7 ^-V^rteUM bT*> £^ (Ebert. K. M. et al. , Bio/Technology 
(1994) 12, 699-702) . 

i)iT*&Z> (Susumu, M. et al. , Nature (1985) 315, 592-594) . 

0U;U£pMON 53(HC#AU ^O^^^-IT^nA^f'J^A • 7/77^>I> 
X (Agrobacterium tumefaciens) <D J; 5 ten?^ U 7 tc#Af £<> Z.Vrt&^f 
U7£^A:=U #J;?Lk£, -n^T^-^A^A (Nicotiana tabacum) fcl8Jfii$ 
*&rtn<Dm&Vmm<Di$V^7^\z&m%>Z.L&T*%Z> (Julian K. -C. 
Ma et al. , Eur. J. Immunol. (1994) 24, 131-138) . 
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Z. <D «fc "5 ft 2f & \Z «fc 0 # e> nfe*^|^ U ^ 7° ^ K te, ?t3ElfflJ& F*I * 7c te&H 

tmm. mm. B^if^itM, m.^^n\t^v^7°^-^^m, mm 

h 7*77 4 — > n-r h 74 — ^#^f£>n£ (Strategies for 

Protein Purification and Characterization: A Laboratory Course Manual. 
Ed Daniel R. Marshak et al. , Cold Spring Harbor Laboratory Press, 1996) 0 
^ne»©^D-7h^77^-^ W^7U^Y7*77 4~. M^-kfHPLC. FPLC^ 

^^^^^^mmmx^mmmzm^ummmmmmm^^m^^:^ 

IBSiSfiitbTlt m%.l£. S'J7^X ^b'J^>X u>-;vj:>h 

Htttn m^-Wu iei©T5;s (N) *^8ffjt^7a;i/#^>- (O ^ 
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ja^5S»0*U^f © Sir it &^©^T1#T^ £ *l £> * 

mM&\z&mTzmmfa£<Dm&&&^mvxm&T%<D&ffr&v<, ~mm\z 

Vfo#B©»%tbT«, 05*.K£* 7yK AAX^-*#«j8SM 

f£trClC£:PBS (Phosphate-Buffered Saline) ^^a^^Jc^TfSi^S.Jc:^, mm 
5. 
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a ;i/7v x-f > 5 <Dj5fe (Galfre, G. and Milstein, C. , Methods Enzymol. 
(1981) 73, 3-46)#fc2pDTfr'3 
*Bflaj»-&K:J;?)#6nfc/W^U H— Ttt, mm omsimmm. HAT 

mmvxffs. &^x. m j m<Dm.ftm%im&mnv, Bm£-?z>m.fc&m*kT& 

U>AJ^ ^fc£EB^;i/Xfc^Ufcfc h U >A°Jt£in vitroTtfU^^F, 
HHg63-l7688^£^B) . 
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- F*T3DNA£t: hir[#:cD5£3t^£:n— Ft" &DNA<h^b. dtl^r^^^^^ 

#te> nmi& (reshaped) M htfi&Z: fcffc^tU t F^tf>Pf&¥LI2j#K 
T^XirC^cDffiffi^^^^^ (CDR; complementarity determining region) 

m*>%i*>nT^z> 0 m&m\zte, ^^7,m^<Dcmh\i httfccDyu— Ay— ^ 

(framework region ; FR) £»l5!rf& <£ 5 fclgir bfcDNAMB#J£. 
t-A-^y ^t" Z^ftZ^T 5 ^f^MbfeM^* U 5? ^ 1/^-^ F#> £ 

«3#5>n§ (^^#^ffiM^H#'-^EP 239400 , H^#M : ttJM^5i#^W0 
96/02576#$O o CDR^^rbT^^tl^. t hifC^©FR«. ffiffite^^^^ 

Ay — ^1^075 /M^fii&bTfc <£V* (Sato, K. et al. , Cancer Res, 1993, 
53, 851-856.) <, t hMCM^fea&nTV^. 0!*.fc£, thU> 

AS££in vitroTm^©mM^fc«mM(DmJM^^ii-r§MJ^"C^U> m^v 

^RjfMCDt htfE^^f^^fc-ei^ (#^^1-59878#HS) o t hirC#: 
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93/12227, WO 92/03918 , WO 94/02602, WO 94/25585 , WO 96/34096, WO 
96/33735#J&) . £5>l£, k htfifc?^ 7? U — &m V>T, /Oz>^l:J;Dk 

(scFv) tbT7 7-^^^W^iaD7 7-^©iii^I$t, £tl 

^^^^^Pf W0 92/01047, W0 92/20791, WO93/06213, W0 93/11236, W0 

93/19172, W0 95/01438, W0 95/15388£##K:-r £ £ <h^-e#^ a 

it^tfC^^TaboT.fcVio #J;U;£, ifC#®r>ttbT^ Fab, F (ab' ) 2, FvX 
^HIItL^ODFv^rM^^J: U > # — Tj8*§ $ -tffc ~> > >f)VJ- x -f >Fv(scFv) 
(Huston, J. S. et al. , Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5879- 
5883), Diabody&H^tf £n£o tfifa&mm, Mx.\Z, AVW 

(#l;JLk£, Co, M. S. et al. , J. Immunol. (1994) 152, 2968-2976 ; Better, 
M. and Horwitz, A. H. , Methods Enzymol. (1989) 178, 476-496 ; 
Pluckthun, A. and Skerra, A., Methods Enzymol. (1989) 178, 497-515 ; 
Lamoyi, E. , Methods Enzymol. (1986) 121, 652-663 ; Rousseaux, J. et al. , 
Methods Enzymol. (1986) 121, 663-669 ; Bird, R. E. and Walker. B. W. . 
Trends Biotechnol. (1991) 9, 132-137#$0 „ Diabodyte, ^mm^,hpJ^.mm 
&\)>%-m~el8i&Vrc7 7tf*>h (0!l3-fc£, scFv^) (UAT, Diabody£#l 

mt^y^^^yv) &2^&z&T-mmK-£-&rz.ib<D'v$>v, mig. 20© 

lllzl^xDm^^tS (P. Holliger et al. , Proc. Natl. Acad. Sci. USA, 90, 6444- 
6448 (1993), EP404097 , W093/1 1161 -*§• , Johnson et al. , Method in 
Enzymology, 203, 88-98, (1991), Holliger et al. , Protein Engineering, 9, 
299-305, (1996), Perisic et al. , Structure, 2, 1217-1226, (1994), John et 
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al., Protein Engineering, 12 (7), 597-604, (1999), Holliger et al, . 
Proc. Natl. Acad. Sci. USA. , 90. 6444-6448. (1993) , Atwell et al. , 
Mol. Immunol. 33. 1301-1312. (1996)). 

mmmmthx. ^uxfi/>yu3-;i/ (peg) ^<o^m^t.m^vft 
ifcft&mmir&ziiiib'v&Zo ^mmo \zfcz\n*><Dtfi&mffi%9 i b&^ 

Mmo&5\zn*>nrz.mmz^ i%—\zi£-cmm-rz> z\ t^t?#5 0 

2> Z\ Z> (Antibodies : A Laboratory Manual. Ed Harlow and 

David Lane, Cold Spring Harbor Laboratory, 1988) £*ie> fc:IBJ££*i£> 

^f^gg (Enzyme-linked immunosorbent assay ; ELISA) m\z& Drr5 £ <h^T? 

tit, Hyper D, P0R0S, Sepharose F. F. (Pharmacia) ^#^mf£>*i£o 

tf* -ft>^nT BMcteim^ bP??*—* y;i/«tja, 5£ 

ffl^D7h^57^- tf^nyh^77^-f»ff.n§ (Strategies 
for Protein Purification and Characterization : A Laboratory Course 
Manual. Ed Daniel R. Marshak et al. . Cold Spring Harbor Laboratory Press, 
1996) o Z.ftib<D?7U^ h^^-teHPLC, FPLC^OlfcfB^ h 4 — 
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^^/^p-a^fe^©^^^^ (Enzyme-1 inked immunosorbent assay ; ELISA) , 

eia mmft&mmm , ria mm^mmmm &zwzmyttrifcm&m^z>z. 
-rs z. t^m^mm^wm^r s £ # u k tit^ y ^ 

5PF©HrJt, M;U«©C*«a>5&*Wtf-£&;BbTfe«fc^. #3B91©tri;#:<8 
^ttfNffifcte, B I Aco re (Pharmacia®*) SfitSili^fS. 

^y^^F^^n^aiM^n^^.h^^Mii-uje), sse^tK^y ^ 
^y^^H«r4#MWfc^ajx«S!ij£t-s^t^7?#sfe8e), ^y^ 
■fr\tt<Dmffim\zteffimf£'j>?3i < t % 15* 2 v-*?- F &A*T# U)?7 V^r=f- F £ 

r^Mmj £WU A:T (fcfc bRNAOif-^rtetJ) , G:C©*g£*h&>&fcS2 

i 5® (omtM b ^ * v 3-^ f fc*B*&BB#n? & £ fc^s e> n-r , 4> 

U X A te#9!&ffl# fcfBifc b t> © & & J8 tnHJ: V* . 

^^W^H»DNA-C*oT*>, RNAT?*oTfe«k<, DNAtRNA^^b 
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n — t, o mm & m. m b , trc^ © 73- 7, © #jp ^ &b«t £ £ £ a*-? # z> <d -v. 
mmm^ ? viz e z. t ifi-v # 3 0 

x (Dmnmm # © ^w©i3f k / w 7 u x*r & y >^-fr > x ;t u =f 
^ i/^-^ f \zftm? z> 7 7 vjtj- F&±Tmffimm-c$>z> % <d<d^ e>-r, dna 
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g^MlC^ IT, H^rn - FT^DNAXtemRNAfciSil^r & d £ 

t«j3^i/l/t?HtLTRNA&ffi^5l^, -flgtfHciteRNA^ (RNA 
interfearenece : RNAi) tmtti&o RNAite, zi*6IRNA (dsRNA) ^M^I^KcSA 
LfclK, ^(DRNA@a^J^^JSi-§^SSrtOmRNA^#a^)^^$n, ISKt 

ffi^«dt'bRTIB-e*«). z:*«|*^-rsiK«tt» ^TOlg^Kl^^T^*® 

tlttVi. *mW<D*VMk<D&t£hVTte. «AH 5~1000*£« 

5~1000bp) TfctK »£L<fc£10~100:&S (— 10- 
lOObp) Se»Kl»*b<ttl5'-254ft« (— 15~25bp) 

7?$> D % #fc£P£b<tel9~23*&« 19~23bp) T&^o 
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pSV2neo, pcDNA I, pCD8 &<H(2^3fcmfc^f£5lffl<E>^^ — fcif A"T 
^^^-^Wi^^ia^afT^Ma^^^Ji^^^o Steffi v^yn^e-^-ii 
ITS SV40 early promoter (Rigby In Williamson (ed. ), Genetic 
Engineering, Vol.3. Academic Press, London, p. 83-141 (1982) ) , EF-1 a 
promoter (Kim£ Gene 91. p. 217-223 (1990)), CAG promoter (Niwa et al. 
Gene 108, p. 193-200 (1991)), RSV LTR promoter (Cullen Methods in 
Enzymology 152, p. 684-704 (1987), SR a promoter (Takebe et al. Mol. 
Cell. Biol. 8, p. 466 (1988)), CMV immediate early promoter (Seed and 
Aruffo Proc. Natl. Acad. Sci. USA 84. P. 3365-3369 (1987)), SV40 late 
promoter (Gheysen and Fiers J. Mol. Appl. Genet. I, p. 385-394 (1982)), 
Adenovirus late promoter (Kaufman et al. Mol. Cell. Biol. 9, p. 946 
(1989)), HSV TK promoter^©— ^KJtC^ffiT^^yp^-^-T^n^M^rffi 

hu^U-^3>m (Chu, G. et al. Nucl. Acid Res. 15, 1311-1326 (1987)), 
U>M^;i^S/^Afe (Chen, C and Okayama, H. Mol. Cell. Biol. 7, 2745- 
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2752 (1987)), DEAE^^r^ b V >i£ (Lopata, M. A. et al. Nucl. Acids Res. 
12, 5707-5717 (1984); Sussman, D. J. and Milman, G. Mol. Cell. Biol. 4, 
1642-1643 (1985)), U # 7 x. Z 3=- > & (Derijard, B. Cell 7, 1025-1037 
(1994); Lamb, B. T. et al. Nature Genetics 5. 22-30 (1993); Rabindran, S. 
K. et al. Science 259, 230-234 (1993) ) m<V%&tf$>Z>&. ^-ftKD^mz^: 

& <d mm$m & irt & u ^ zf ^ h ^ v x^m m <d # u ^ zff- f £ mm £ 

-T^ei^^T^?) (§HlfcE# 13, 85-90 (1995))o W^D-->mb^ 

X7x7-t\ ^M^sei (gfp) ^^^©a-B-^u^y^F^^-r^ei 

£ Hfi-V # -5 ^ ^ ^ — >&«rf3 fig £ tit V* 3 0 

MXIX, ^Uk^f^> (His-tag) . -f >7 )V3L>-??MMMM, t hc-myc, 
FLAG, Vesicular stomatitis"^ iPXiiei (VSV-GP) , T7 genelOMSK 
(T7-tag) , khf^M^^^fMilfiS (HSV-tag) , E-tag (^E/^a 
-^l^r-vUiOxtf 1 — y) &££>xt: h-y^MlitS^y^n- 
^l/fcvffc^ *B§^^#U^y^ H!^t5^U^y?F©X^ U— x>^f<D 
fcj£><Z>xb!l — y-tn:#:^i:bTfiJffi7?^^ (lUlfcE^ 13, 85-90 (1995))„ 
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ftMM&fc\Z. mX\Z, XlgG #: T & n fc£ > Protein A 

Sepharose-^Protein G SepharoseSrfflViXetl^^^^Jl t^T#^>o 
^©^U^^FSr, 011*. to£, GST&£©Xfc! F — ^fcOfill^U^^H 
TiUlSlbfc^fclte, ^;i/^^^->-Sepharose 4B^i?©2in6»xtf h — 
S&fc*§£T5^M£fiLJBbT> *5g^CD#U^^H©Si#*f!lffi b 

^feSEtfcft©— JJSW^^SsKi^ViT^, 09*.fc£* XlK (Harlow, E. and Lane, 
D. : Antibodies, pp. 511-552, Cold Spring Harbor Laboratory publications, 
New York (1988)) ga«CD^Ki^oT, ^fcttifSCTff A.««k^. 

ffefttCRSnfc^U^^ HOillT tc USDS-PAGE^— $2#JT?& 0 , l^i^l^ 
©yjl^JB V>5 £ U F<E>:SHP«fc: J; 0 &-&bTV>&# u F & 

«l«Tt5Ct5&tTf5. d©l&. — jRWfctt+asWO^U^^HIcfe'a- 

bfc* U F ^T^-MtiM £ ^ o fctf! I) F ©il#©^fi 

(Skolnik, E. Y. et al. , Cell (1991) 65. 83-90) V>Tfr 5 C 
^ElsnsSBIfi, tttt* mm) iD7r-W^- (Agtll, 

zap&<h) sjn^fccDNA^-r^u — z.n*iK-Tfiu-x±-vmm.-is 
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u f zmmrz y^-z zmwuz & v «m*rn« *3B9§©# u ^ 

^'U^FS/T.t-A (Fields, S. , and Sternglanz, R. , Trends. Genet. (1994) 
10, 286-292. Dal ton S, and Treisman R (1992) Characterization of SAP-1, 
a protein recruited by serum response factor to the c-fos serum response 
element. Cell 68, 597-612. TMATCHMARKER Two-Hybrid Systemj , TMammalian 
MATCHMAKER Two-Hybrid Assay Kitj , r MATCHMAKER One-Hybrid Systemj (^T 
tlh&uyry&ltm) , THybri ZAP Two-Hybrid Vector Systemj (Xh5^y 

2-/W^Uy Fv-X^Afc&^Tte. *^BJ(D#U^^F*fc^cD^^ 
^F£SRF DNA*g-&««3:fcfcJ:GAL4 DNA^-^M^ <hSll^$12:T@l«*ffl]i&(£> 4>X? 
fS i§\ #^BJl£># U ^ ^ F £*S«&T S # U ^ 7 s ? F £^?a UTV^Ct*t 

? 0->3^6 ^< ^ U - **cDNA&¥«fT S (»S»firtT*5i!i©^ U ^ 

T^g^^-S-^ £ £fc<£ 0 , McDNA^n- Ht5#U F £ fc^X^-S, 

2inic:i;O^BJ©#U^^Ffc^TS^U^^F*fe«^©3t^^i^ 

tf, HISSjtlS^cDfti, Ade2«fc^ LacZst^, CATJtte^ ^>7x5- tfJt 
fc^. PAI-1 (Plasminogen activator inhibitor typel) tl& 
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«ftB»tiTit ^i7t^«affl%, *ffljfi»*«**«*vf sn-s. tfctftam* 

^•TS^&X^ U 3 > tf ± h U 7;^5^ h U — Sffifc: 

±S/Vf;*;i/— :7V h&JBlr>fc*# U— (Wrighton NC; Farrell FX; 

Chang R; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; 
Jolliffe LK; Dower WJ. , Small peptides as potent mimetics of the protein 
hormone erythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64, 
Verdine GL. , The combinatorial chemistry of nature. Nature (ENGLAND) Not 
7 1996, 384 pi 1—13 ^ Hogan JC Jr. .Directed combinatorial chemistry. 
Nature (ENGLAND) Nov 7 1996, 384 pl7-9) #SHMffc:&anf**. 

BIAcore, Pharmacia^) - Lfc^oT, BIAcore#<Z)A-f ^-fe>-*J— £JBV*£ £ 
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#3! © 7, ^ ij - - > ^ t j; k> mm u a § <b-& w #58 © # u ^ y ^ h © 
«tt&wfflf*rsfe8e>©^«a:7a:t), «Bia»*»tt©Sfv^fl:©f^fi^©jtsffij&*% 

^rf;i/ =?ig± \zmm v x \,*%>m&\z rasur, y^-x&^rjvitfttoXLWLV&tSo 

rf;i/ fc: rf ;V Jg_t ^ 573-7 h7>7#-^-^iMT, 7 
3— x^^i^ttrtte&tJ&Ar?^*;: t^e,, i73-7 h7>7^- © 

tt©73-7 h7>x^-^-©«lli©a$tt^©<k'5^:^T?fft>nT , b 
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ffl^T7n-7>h7>x#-^-^3-Ht§ieT^^ (;y^77h) -r 

DNA^RNA^fP (RNAi) £IBV>S3rfcfefc:£&aiSttf£ H £j&*T?tf£. 73-Xh7> 

©^tt<3DS5V>*BjatbTCre-loxp^ffl^*:^j!i|BI6*«»*l/^ (Schumidt E. E. 
et al. . PNAS 97, 13702-13707 (Feb 2001) . 

hift#\ W*ririW, ^P^ffifc, hhfi#^, khWSg 

K#:©s#ffi«*3-H-rsDNAi:]i«sb, z\n^mm^y &~-\zm.fr&/vT»<m 
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(reshaped) khfiflcife^n, b bSMom^LW)^ frtXU^V ^tfifcco 
(CDR; complementarity determining region) £r b htrC#:<Z>*g^ 

£o JMfcftJfcte, V^7.m#:©CDRi:t hirC^cD^P-Ay-^M^ (framework 
region ; FR) £«rr& «fc "5 fc^fr bfeDNA@B?!l£, ^g&fcrt-A'— ^ y 

<fc 5 fcf^SLfctfiO t U d'^^l/^-^F^&PCR&fc^D^ 

^-£;ia^&A,T> ;in£?§^fc:#Ab^££i±£;i<tfc:£D*#£>n£ (BM 

wwmm^mmm? 239400 , si^fFmim&ii^wo 96/02576#iso „ cdr^ 

£«^bTt><£V* (Sato, K. et al. . Cancer Res, 1993, 53, 851-856.) „ 

b h^#©I&#:£&fc^£nT^£o b h U >A°^^in vi tro^BfM<D 

(#& 5 P1-59878#HS) o khtfi#:ief©^T©W^h 

m&&mn-rz> z. tw-e^z m^MWiam^mmmo 93/12227, wo 92/03918, 

WO 94/02602. W0 94/25585, WO 96/34096, W0 96/33735#jSI) . $ £> fc, b hirE 

MZ-U. b MS#©ir3E<a«&— (scFv) tbT77-^7i 
^KSia 0 7 7-5?©S®fc585i$13\ Si Jit 7 7-i?§Mt5 

thft#%n#t5i:t^ts. si n & coxm\$&\zm%n?%> x> , wo 

92/01047, W0 92/20791, W0 93/06213, W0 93/11236, W0 93/19172, W0 
95/01438, W0 95/15388£##fcT£2: 
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*©|lt«MoTfei^ 0 MAH ffifcWifrLVTfe, Fab,.F(ab') r Fv 

x.temtim<D¥v*mmuv >*-TM^tfc^»Wx'f >fv(scFv) 

(Huston, J. S. et al. , Proc. Natl. Acad. Sci. U.S.A. (1988) 85,5879- 
5883), Diabody&£#^f £>*l3o ZL <D <£ 5 &#E#:ifrtf-£f#£ \zte, Z\n*>$iW 

mfr&^-FTzmfc^&mmv, z\n&mm^t7$-\zmAvtc'&, mmtzm 

3Lmm-T:mm.2^nU£.^ Co, M. S. et al. , J. Immunol. (1994) 

152, 2968-2976 ; Better, M. and Horwitz. A. H. , MethodsEnzymol. (1989) 
178, 476-496 ; Pluckthun, A. and Skerra, A., Methods Enzymol. (1989) 178, 
497-515 ; Lamoyi, E. , Methods Enzymol. (1986) 121, 652-663 ; Rousseaux, 
J. et al. , Methods Enzymol. (1986) 121, 663-669 ; Bird, R. E. and Walker, 
B. W., Trends Biotechnol. (1991) 9, 132-137#M) „ Diabodyte, pj^m^t: 
.pJ^M^^rU >ts-^X^VTcL^ ^tf* > b im%.\*. scFv^) C^T, 
Diabody£*Jfrrs:7 7^* > h) £2of&^£lirTz:*fl:ffc;3ii:fc %<DX3b K) , 
iiS, 2^<DVL£2^£>VH£^-tf (P.Holliger et al. , Proc. Natl. Acad. Sci. USA, 
90, 6444-6448 (1993), EP404097-5f, W093/11161-*§-, Johnson et al., Method 
in Enzymology, 203, 88-98, (1991), Holliger et al., Protein Engineering, 
9, 299-305, (1996), Perisic et al. , Structure, 2, 1217-1226, (1994), 
John et al., Protein Engineering, 12 (7), 597-604, (1999), Holliger et 
al, . Proc. Natl. Acad. Sci. USA., 90, 6444-6448, (1993) , Atwell et al., 
Mo 1. Immunol. 33, 1301-1312, (1996))., 

m&cDmmmtvx. ^ux^>^ijn-;i/ (peg) mq^m^^^v 
fefri&&mmTZ)Z.£hT*%2> B x, mmzmmmm^LTum, fc^mmm. mm 
m& h+v'^ottitttiis^ ££&rg-r s z\ t. % *smx%> o , mzmmm 
mm$im-s.mmx$>z>o z\<D&oiz%ifcmmw\t, m^nr^mzit^fsimm 

x-f x \zm±L £ nx o 
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utfiii mmnM^j^mmtzE) nxmm^^rz.m^\z\z. mm 

&mw<Dm^mz&\,*Tmmt£nz>?>n?nhvx\z, ^u^^n— x 
\z^mmmm^m^m^n^m.wi)m^^ e 

Carl, A.K. Borrebaeck, James, W. Larrick, THERAPEUTIC MONOCLONAL 
ANTIBODIES, Published in the United Kingdom by MACMILLAN PUBLISHERS LTD, 
1990#fl8) o 

A^mizyu—^mu^nfsi^m^^T^o 

r^m^-ch^o 3)]/i?fafo\zft&T&7^~7>&wpt£^%^m%mzm7£t£n 

n s ? n -7s <d m & wp $ ^ ^ t afi *sm~T? $> % „ 
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I^T73-Xh7>X*-^-$3-Fmgfm (/^77h) t 
ZJjm^, 73-7>h7>7^^-^3-Fnifift:ft57>?t>7, 
DNA^RNA^ (RNAi) &m ^ZUmtZ E&m? § £ cne, ©t^^ 

09*.fc£* CHO (J. Exp. Med. (1995) 108, 945) , C0S> 3T3, $in-7, BHK 
(baby hamster kidney) . HeLa, Vero, M£§IitM> iAH77iJA7^^x 
;HP«»llfi (Yalle. et al., Nature (1981) 291, 358-340) , ib%Wt%$M 
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m, m%-\*. sf9, sf2K Tn5^^ie>nT^s. cmmmtvxu, mx\t. DHFR 

jte^&#tRb&CH0«flflST&5dhfr-CH0 (Proc. Natl. Acad. Sci. USA (1980) 
77, 4216-4220) ^CHO K-l (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) fs. 

#£CH03ffiJ&aW£blA„ 

515©^^^^^- (iAH pcDNA3 (^>k'hD^>tI)4>, pEGF-BOS 
(Nucleic Acids. Res. 1990, 18 (17) , p5322) > pEF, pCDM8) , MMlft*©^ 
^y^^^_ (#iixJ£ TBac-to-BAC baculovairus expression systemj (^r7*n 
BRL&SD . pBacPAK8) , mW&m&mm^Z ? — (fll&tfpMHK pMH2) > 
^-Ol/X&Sfe^fgSi^^ — (09 A. H pHSV* pMV, pAdexLcw) > UbuV^CJV 
Ts&XiO&m^i??- WZ.\Z. pZIPneo) , »-©**<0S651^^ — (Mx.fl 
rpichia Expression Kitj (-T >H h n > pNVIK SP-Q01) , 

E&^GD^igl^^ — PPL608, PKTH50) <f*^VfSns**. It^JWlfi* 

chow s^J-eiftai&^s*©^^^— *«[ffl-r* - taw * b^ c 

CHOSHJgL C0SMJ&. NIH3T31lfflia^©»ft*BIJia*ro5SS*B«Ii:'r«*'&fc«. 

(Mulligan £>, Nature (1979) 277, 108) , MMLV-LTR^n^E-^-, EFla^n 
^—3? — (Mizushima£, Nucleic Acids Res. (1990) 18, 5322) , Cm^u=E— 

pDR2> pBK-RSV^ pBK-CMV> pOPRSV, p0P13& e>n^„ 

«*B *»^fi6«»*^abfcCH0»lfifc:-€-n*ffi*lt" * 

DHFRflMg^fc^rT*^*- (0fl*fc£* pCH0I&2) ^AU, 
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h (mtx) vmm-ZTtzjj&ibmtf e>n, &rc. mfc^-v— m^m^^m 
w£-t%M&\z\t. sv4o mm*m^Tzm&;^*^&fc±iz$f-ocosmm&m 
^Tsv4Q<Dmmm&*m-?^p?- (pcd&£) xmm^mt^^m^mf %n 

tfn— -^-oi/T, (bpv) ^©ft5i5(Dt)©^fflv^ii t t>T?#^>o $e>t, 

/ ^UnS/F h7>X7i7- tf (APH) z?>*1~—V (TK) st{5 

^> ^M i !r1t>^>^'T3i>7jNX*:U#->;i/h^>X>'cc^-if (Ecogpt) it 
^tHD^mMTn^m (dhfr) it^^^-^tf ^ t ^-C^^>o 

57>&, ^^^--^^7 U#V-AD0TAP U — *7>A-f AS:S») 

ttut, mm, mem. rpmii64o, iMDM^ffiffl-r^>^i^T'#^ 0 ^<d 

1^. ^N&iEifiltit (FCS) ^©MiMfIt§^tt)Tt5U MLfitig^U 
TfeckVio i&«B#©pHte> 3$6— 8^&3GQ#W£bl<*o Jg*te. 1530— 
40^^15-200^^^, &MfcJfcDTiM©3£^ aim, MW*1MXZ>o 

<Dm^.mm \z «t d f^sst $ n ^ ^ > a ^ ^ « ^ © £ ? & ^ > a* ^ it & £ 

hif[#\ ^it^tfC#:, fcy^fcvfc, ^^^trC#:, t hifE#^i^\ fc Mc^TT^ 
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mmizm'pisT^&mm. mmmz^n^>yu-xmmm^^.T^rcuxmvx 

nozDwfc^cDyzi— *i&&&fgmzm?L&, t^tii^^vty-fv 1 — zf 
•mmmmz-m-s.. m&fc±<DmfcT£ftmMhomxttm&mfc^nw!:Z.\z 

itfcT* HI^7^-», gjA*r*2ES©5 , *«fc^3 , 'lftlJ3:5t«SSnfc*aiRliS«, 
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(DfcM /Ht^^a7JVy'J-X8 3£±*fc 1995 , Hogan et al. , 
Manipulating the Mouse Embryo, Cold Spring Hoarbor Laboratory Press 
(1944) , Joyner, A. L. , Gene Targeting, A Practical Approach Series, IRL 

Press (1993), mmnzm mmm^mm fr*€^i^A> y-zTvz 

^±*fc 1999 mzmmoJjmz$£~z>TftWtZ> £ & — 

tfv-jy&^Ztr-Wft Am&£.ZtWmm<D£t>*>*m^T i b&\,*o Cre- 
lox^Zm^TcP-tfT-J >tf\Z&K)mi&?l%mzt£1±Z>C}2*>T~ ; &:Z> 0 Cre-lox 

#^-f^»^ zfu=E~^-mu, ^Xt-oc^m®.. tfvm&mw&mvm 

1 ©^IH^J4 1 X«^©^«@H^14'©V^n^©^{-A^yu^X-r^T> 
HW57>5 : t>7t l J^i'Wh , T^5 0 $£>tC, ^^T£4>&< t 
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fo«FS»Ki A-r g ^-r xt?# s is & , ix \tmmm ©*^ fosxy^ 

^U^^—>3 >S©ft»t*^t> flHS-WWC, 0. 1XSSC, 0. 1%SDS©^# 
Tr&D, $?£L<te50 , C, 0. 1XSSC > 0. 1XSDS©&#T?&5. 

i^X hU>^x>h^^#t«, ^JA^65"C> 5XSSCRtfO. 1%SDS©&#T!&£. 

mu, a-t ^u^-r if-^a >©* hg >> ? x>^-cfft^sitbTttM 

fxiaasRSiiUfco, iRNAo^»*<sjibfcDbT, #3§aj©#g^:/5PF 
©»5i*ffliiwr & ^ t fcck d . tt*«ic:*:$Bw©tf y Hof^ffl £»j-r £ 

g*if-r sit*-eiwf*r*«it*^r-r*RNA*ffiViTaBjfi' : f»Tr7 3— x 

h^>X#-^-»e^©mRNA£-$J$rb, ^£n&V> J: 5 ic-TS^Trfe^o 
g^lf-f Ate, £«RNAteffiffiWfrlB»SB&£, ;V-ytt©#*««i«Bte, 
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U ^-tM A&te, iiSlf, 12, 239 (1993), BIO/TECHNOLOGY, 17, 1097 
(1999), Hum. Mol. Genet., 5, 1083 (1995) v SfflJ&X^, 13, 255 (1994), Proc. 
Natl. Acad. Sci, U.S.A., 96, 1886 (1999) CQfBiSfc^oTfr 5 Z. 

*><fcV>. h^>X#^/XD->7.^A^NatureGent,, 25, 35, (2000) ^f£f2«<73 
$e>ic, RNA^f# (RNA interfearenece : RNAi) &m \<*T %*mW<D~7 n— x 
RNA (dsRNA) ^ttftCiAbfc^t:, -e®RNAIB^fc^*rs«BIIfirt©mRNA*«# 

mmzftffi-zn. ie«ttT^i$n^<^§s^^^5, rnakd^-s-, 

ft?3(D^1zE) *«<SK:*:oT^Tt>«t^. RNAi fdffi U 5tl§t U 3*RNA 
te, -tCDSSHllSJt^n^Vi. ^BJ<D*U3RNA©fi$^:bTH, 5~ 

iooo^s (=.*m<Dm&\z\z. 5~iooodp) r-a&o, ^*b<«io~ioo^s (3 

if 10~100bp) T&D, $ £ \zft £ b < « 15—25*36 (3*«cd 
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m&\Z\Z, 15~25bp) T?$> X> , 4#k:£P£ L < «19~23*i:g (— *$i<7) 
19~23bp) T&£ 0 

±5£©«k > 5fcRNAi^», fcSjtfc^ t^te, -fe >XRNAt T >^-fe >XRNA^ 
5 ft^-^HRNA (double-strand RNA ; dsRNA) ^-Oflte^flDteMW (mRNA) 

>7s^-^-»fe^<D^:SiH^J^ili;-r^)^*ilRNA^ffi^T ! bJ;^b, — g&CD 
SB^J^^-rS^Vi 21~23b) dsRNA (small interfering RNA ; si RNA) 

£JBWb«fcV*. — ^IRNAte, m8*MSfctt0&£1*Tfc<fcV>U -*^RNA^ 

fe«fcVi. fclfcteT, *^07n-7 h^>7^— ^ — ^3- FT^DNAO^rgBi; 

tlAtntf J: l/i . RNAi , Nature, 391, 806, (1998) , 

Proc.Natl. Acsd. Sci. USA, 95, 15502 (1998), Nature, 395, 854, (1998), 
Proc.Natl. Acsd. Sci.USA, 96, 5049, (1999) > Cell. 95. 1017, (1998) , 
Proc.Natl. Acsd. Sci. USA. 96. 1451. (1999), Proc. Natl. Acsd. Sci. USA, 95, 
13959, (1998), Nature Cell Biol., 2, 70, (2000) mmZM\z$t^ Xff 3 Z. £ 
#n?^£„ RNAi?*l£«i:D ^n— X b^>X^— ^ — #t^££n&<;fto£:*ffiJI£© 

RD0(Chimeric RNA-DNA oligonucleotide) te, DNA0£RNA«j&* 

GC*7>:7£T;i/— u» 73- 

RD0©#&fcJU Science, 273, 1386, (1996), Nature Medicine, 4, 285, (1998), 
Hepatology, 25, 1462, (1997), Gene Therapy, 5, 1960, (1999), J.Mol.Med. , 
75, 829, (1997) , Proc. Natl. Acsd. Sci. USA, , 96, 8774, (1999) , 
Proc. Natl. Acsd. Sci.USA, 96, 8768, (1999) , Nuc. Acids. Res. . 27, 1323, 
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(1999), Invest, Dematol. , 111, 1172, (1998), Nature Biotech., 16, 1343, 
(1998), Nature Biotech. , 18, 43, (2000) , Nature Biotech. , 18, 555, (2000), 
J.Mol.Med., 80, 620, (2002) ^<DfBmfc^fr&7 - £^T#3 0 Hlilfife 
&3rV 7 1/^-^ F (TF0) te, -^H^tV A©DNAfc:mt£#Jli$im^£- 
T^£DNA©$£1>— :£$S©DNA-fe:7**> htfe^, ££-a-glH&K::fe ^T^£iffg-T: 
TF0£>$ii£te, J.Mol.Med., 80, 620, (2002) m<Dtzm\zfe^Xft &7 £ £ 

3f&<h, ENU(N-ethyl-N-nitrosourea)#<D'ft;#^Sl^-r^>^*A^:^^^^Ab 
T73-X h^>X^-^-»fc^^4g£nfcM£7s7 U-n>^f 

tfmtfBn&o 73-7 h7>7^-^-«$n^<^ofcija©x^'j- 

3->7*«, 73-7 h7>7.^ — ^-<D?£14£Jg^fT-oT&<fcV>b, 7X7,37 

$ h^>x^— ^— »^^^$n^m«, 7a- 

7h7>7>^-«fi^y7777hUfcW^#§u^t^. 7 3 
-X h7>X^-^-«4£^£/ 7^77 bb7cKj^l«, ES«0D73-X h5 
>X^-^-^MIB77^-e^b, ^ES«^e»M^^, W002/33054#^#^IB 

t> , 73-7 h 7 >7#-7-«fe^£Wbte^^M£#3 £ <h/^T* 
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>7 7 — *Hffi?&*lfiS$ tit H & fr* JDJB fCit^W?K fc:M4> bt^5 iBJJST 25 „ 

3-7«lSlliJ&*<BT*fctt^lRbfciSIBIfil?&»5, £fc«ft©3^n/^#:^©7 3 
"-7^5i^tt^®T^^:«^iibTV^*fflflST35So 73— 7 h^>7#— ^ 

^73-7 h^>7^-7-fli'i4^^-§r-r^^^#tf &n§„ &{t&mz. 

#3§BJ©73-7 h^>7#-7-it^«^X«73-7 h:7>7^-7 
M4 , <273 — 7^3*;i/^#4»t h^>7#— h$n^V^dt>^>A°7KfC73 

-7^#jn$n^^ 0 73-7 h7>7>tf-*--mte?-t)m&-zn?tm3=mm-c 
^v^^iaT^bfcmm^^>A7»^jt^bT^bT^s7 3-7*^ 
2 -Dcomovcmmz&.tE-rz zmmomm^^mz^vrc^-^^ 3 

yF^tiC73-7^bT^^feO^#5n5. o 75:73-7 

J&£ffiV>T\ ^#^©73-7©#Jn^|S$$n7 u cin;^^^t-^)«-&. 
n^^#^T^7 3-7^#JB$nTV^UCia:«^^-I! ! «75:<, JfE#:M^^ 
<D73-7^iP$nTV^7>^7M©»J^^M^UT^n«J;^„ 
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m^mm^ntcmm tvx\z, ±m<Dyzj~7,hy>x^~2—yyyyv hm 

(Vicki Glaser, SPECTRUM Biotechnology Applications, 1993) „ 

J05£ U fcir ^ & £ h ^ >X a: ri y ^ t^Xfi^ (DTttifiMSz't & 

^>X> ? 3i — y^^td^/B Itfe (Ebert, K. M. et al. , Bio/Technology 
(1994) 12, 699-702) o 
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?h/f77^f- Rf^n7h^77^-^W&ti5 (Strategies for 
Protein Purification and Characterization: A Laboratory Course Manual. 
Ed Daniel R. Marshak et al.. Cold Spring Harbor Laboratory Press, 1996) . 
^nS©^nYh^77^-}t ^D7h^7^-, WAfcTHPLC, FPLC^ 

anr©;**y — — >>?mz&K)> 9u—±)Vte$iftm&mi& (/W7*uf- 

W098/46777fc£) & t'fcipDTff "5 £ £1fiT*%Z>o ;W7*U F-^O^H fe 
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t%.\£. 5 ;i/X^-T > S (D-fife (Kohler, G. , and Milstein, C. , Methods 
Enzymol. 1981, 73, 3-46.) mizmCxft? Z. <h#T#&o irCJl©^^M'l4^i£ 

(Antibodies A Laboratory Manual. Ed Harlow, David Lane, Cold 
Spring Harbor Laboratory, 1988) * 

%fiifc(Difi (Antibodies A Laboratory Manual. Ed Harlow, David 
Lane, Cold Spring Harbor Laboratory, 1988) ©$Blj£te«&»©#Sfc£46JBt"5 
Z\£tfT*%Z> a MM*. EL ISA (»*«S^^fe«£!R*tft^fe) „ EIA (»*ft2S8l& 

m . ria mm^mimm) &%w$&yt$Lm&tii£&m^2>z\£&*?%z>. 

7y7*S (Anal. Biochen., 171.73, (1988), £Wb#H&i£23-$l^ >A7fSISil 

##tti)K"fe>^- (1989)) «?HIB«©^rSsfc«k»3ff'5C: 
»a*MALDI-T0F-MS«©M^*fK:«fcD»*f-rsc:t'b7? 

73-7 h 7 >7#-* U *BflS«J&>6>:*;V5?#+^©7:3— 

si*iB#*r«^i»«KT©*efe7?^^ u— ->7*-r& -r&fe-^ 
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fc^, pSV2neo, pcDNA I, pCD8 & £(£>^5fe3H£^f§gi/B ^ — fc#A*T 

L T te: SV40 early promoter (Rigby In Williamson (ed. ), Genetic 
Engineering, Vol.3. Academic Press, London, p. 83-141 (1982) ) , EF-1 a 
promoter (Kim & Gene 91, P. 217-223 (1990)), CAG promoter (Niwa et al. 
Gene 108. P- 193-200 (1991)), RSV LTR promoter (Cullen Methods in 
Enzymo logy 152, p. 684-704 (1987), SR a promoter (Takebe et al. Mol. 
Cell. Biol. 8, p. 466 (1988)). CMV immediate early promoter (Seed and 
Aruffo Proc. Natl. Acad. Sci. USA 84. P. 3365-3369 (1987)), SV40 late 
promoter (Gheysen and Fiers J. Mol. Appl. Genet. I, p. 385-394 (1982)), 
Adenovirus late promoter (Kaufman et al. Mol. Cell. Biol. 9, p. 946 
(1989)), HSV TK promoter^ ©—JK«JteteJflT?#£ :/n^-^-T&*lk£fsj£ffi 
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hn#l/-~>a>}£ (Chu, G. et al. Nucl. Acid Res. 15, 1311-1326 (1987)), 
V >M%)Vi"y Am (Chen, C and Okayama, H. Mol. Cell. Biol. 7, 2745- 
2752 (1987)). DEAE^^X b ^ >t£ (Lopata, M. A. et al. Nucl. Acids Res. 
JJ, 5707-5717 (1984); Sussman, D. J. and Milman, G. Mol. Cell. Biol. 4, 
1642-1643 (1985)), 'j5i?7i^>S (Derijard, B. Cell 7, 1025-1037 
(1994); Lamb, B. T. et al. Nature Genetics 5, 22-30 (1993); Rabindran, S. 
K. et al. Science 259. 230-234 (1993) ) ^cr>3r&7^&£^, l^tKD^mz^ 

^Mft^BJ^ch&oTV^^E/ ^n— i-)Vififa<DmWkU& (xt!b— :/) & 

•t&^ttfT-gz mmm^ 13, 85-90 (1995) ) 0 7^n-->m 

X:7x7-i£, iM5feSei (GFP) fSi^iKDm^V^^^^m^T^^ 

flIAfcf* 3i^Ut:X^> ? > (His-tag) , -f >^;i/X>if MJftSiHA, thc-myc. 
FLAG, Vesicular stomatitis^-T ^XlISl (VSV-GP) , T7 genelOMfiM 
(T7-tag) . t YW-m^V^V-i )V7.mW&W. (HSV-tag) , E-tag (^E/^n 

—i-)i<7 7-z?±<D3:\£ i — y> &£<£>xtf 1 — -fh^n^mmt^^y^u- 
fe^^xtrh-y-^^^bTfiiffiT^^. cmmm^ 13, 85-90 (1995)) 0 
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± tax if i — ^KLtt-rzinfc&mtezskfwz. *mw<D-tfv^7^\z\zw?z>m 

^H^^te, #L#tfW#X IgG ta#:7?fen«. Protein A 

Sepharose^Protein G Seph.arose£JB^T8;l#£-tr£ 21 i:3&«T?f?5. 

TiSlfc*^l^t ^;i/^^^->-Sepharose 4B&£©Cin£xfc! h — 

&5&i£P$CD — fe\z.~D\,*X\t.. MZ-lrt. JcM (Harlow, E. and Lane, 
D. : Antibodies, pp. 511-552, Cold Spring Harbor Laboratory publications, 
New York (1988)) fB«©>fr*fcfc:«eoT, £fctt*PCTff*.fc£«J:V>. 

© y ;v & m> S £ £ T # U ^ F © ^* CctO^bt^'J^ 77- F £ 

U * U ^ ^ H ^ *7 — Jfefi** £BSfe& £ o # u 1 F <D 51 n <D m& 

H-^TsT-t y^Ajfcmm^xmrn^mmv, &fflijsft©#u^:/^ f&*« 
it, ^n^ffiT^^^^ai^m^iBi±^-ti:^2ii^T#^o ^u^y^F 

(Skolnik, E. Y. et ah, Cell (1991) 65, 83-90) . ^TfrS £ 

-r&:b-£> ^Bj^^u^^Ft^-r^^u^y^F^^bxv^cit^ 
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gst&£) iz&mmz^&^zinfc&mm-rzjjm. yytr-fvi — 7&mm 

^'JyH^fA (Fields, S. , and Sternglanz, R. , Trends. Genet. (1994) 
10, 286-292, Dal ton S, and Treisman R (1992) Characterization of SAP-1, 
a protein recruited by serum response factor to the c-fos serum response 
element. Cell 68, 597-612, TMATCHMARKER Two-Hybrid Systemj , TMammalian 
MATCHMAKER Two-Hybrid Assay Kit J . r MATCHMAKER One-Hybrid Systemj (V^T 
nfe^D>T7^tti), THybriZAP Two-Hybrid Vector Systemj Uh^>> 

y^H^SRF DNA^€r1gii&2;fcfciGAL4 DNA^®^ ti#5tTi«IH©tl? 

xmm. •z^&zliz&v, mcDNA^ n - f -r Z> U ^ 7^ F § £ <h t^t ^ & „ 
^nfCctD^^^^u^^F^^-r^^u^y^F^fe^-ecDjt^^ii 
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msmm^om. Ade231fe^ LacZiUS^, CATitfc^ )Vzsy x ^-ifjtt 
PAI-1 (Plasminogen activator inhibitor typel) mfc^S/O^f 

ftMittxn {sji«ii«ai%, jneia^tt^^jf sns. 
mmvtcig. %7&&m&v, ^mm^v^y^^iz^vr^v^y^^^ 

<fc§;WXJV-^ h^fflt^c:X^'J-->^S (Wrighton NC; Farrell FX; 
Chang R; Kashyap AK; Barbone FP; Mulcahy LS; Johnson DL; Barrett RW; 
Jolliffe LK; Dower WJ. , Small peptides as potent mimetics of the protein 
hormone erythropoietin. Science (UNITED STATES) Jul 26 1996, 273 P458-64, 
Verdine GL. . The combinatorial chemistry of nature. Nature (ENGLAND) Nov 
7 1996, 384 pll-13 , Hogan JC Jr. .Directed combinatorial chemistry. 
Nature (ENGLAND) Nov 7 1996. 384 pl7-9) &mWi^lZ / £%iT$>Z>a 
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BIAcore, Pharmacia^) . Ifc^oT, BIAcore#©A*-f =i-te>1*— &JBV>* £ 

h*k± (muftis, ^s^wu »>-r;vxji, \zm^^. mytmmisiZ 

(antibody-dependent cell-mediated cytotoxicity : ADCC) ffitt, 
Jftl^# (complement-dependent cytotoxicity : CDC) ££#frf£ H 

#3S9§te43V>T, CDC«tti:tt*#:*^J;««ffllfi»«FS'tt*3ai»b, ADCC 

ia#j^ADCC?£tt£WT&frS^ XttCDCStt&^r-r«^5^«^©^ftte: 
<fc 0 SHJfe-f'S £ £ 55**r# £ (M*-teL Current protocols in Immunology, 
Chapter7.. Immunologic studies in humans, Editor, John E, Coligan et al. , 
John Wiley &Sons, Inc., (1993)^0 . 

(1) X!7x^-M©fegl 
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CBA/N^#Xfc£a>SraW£85fflU, RPMI 1640igife (GIBCO&SD fftlllli* 
10%^->^]£jfiim(FBS, HyCloneftig) &^trH*fl6Ti5fe^, Mil 
££5xl07mlK:SI«U x^x^^-MflS^fSMf S„ 

(2) ftMMgfttOMt 

Baby Rabbit Complement (CEDARLANEftK) £ 10% FBS^^Jft (GIBC01±ffi9 &CT 

(3) SttlfflliSoM 

1$ K m W\ m # ( AsPC-l , Capan-2 # ) ^0.2mCi© 5, Cr-sodium 
chromate (Amersham Pharmacia Biotech&Si) 2zh fete, 10% FBS^WDMEMigitfeff 
7r37 < C^Tl^P^^«T^>ei^}c^ «9^M'l4M^-r^o ^Mtt^^m, 3M£ 
10% FBS^RPMI1640igifitCT3III*fc#b, 3fflJMS£2x lOVml^lSSSfbT, HI 

ADCC«14> X«CDC«1±©aiJ^^fT-5o ADCCiStt©aj£ 96 
V^mm^U- h (Beckton Dickinson&SS) fc\ ia#:S:50 m lf^ 

JPtL. *±fcT15#P B 1£Ufr£ii:3o -tOffe. X7:t^-»ni&100/zl£;bII*.» 

"T^o 100jLtlcD±ffl^lHliRb> #>T#^>^- (C0BRAIIAUT0-GMMA, 

MODEL D5005> Packard Instrument Company&SO XiftSti&te&«lJ£*r<5. mmm 
#igft (X) (A-C) / (B-C) X100lC£D:£&££<h^X#£o AfcNHK**K::fcW-*ifc 
SJfiHSMcpmK B«l% NP-40(^#S:«)&jPAfc«»K:*tt*iS[»«tt(cpi)> C 

— CDCi&te©»Jt©*£"W:, 96^^;i/^^yi/- h (Becton Dickinson^: 

^#O^MM«0^fc«3jag/mlt-r^o 100 *i l<D±m 

# i> -Tife3*flltt Safl3£-r IDl&l*««ttttADCC«tt(Z)SM£& IT 
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m-mmi: ^w~-x/\Ax^-0Pii (cho) MMWftzcDGw-yn-x h 

bh (accession#AF326199) &<££Kv^X (access ion#AK050311) — 
X h^>X^-^-cDNA@B^!l«NCBIx— ^^-Xi D A^b^io GENETYX-SV/RC 

v-£^lf-r>b, CHOjiflSttcDXBllcfc DRNAtttB^y h (TAKARA : catrimox 14 
RNA isolation kit) £ m ^ X ffi b polyA+ RNA £ £S ^ tc RT-PCR * y V 
(T0Y0B0 : RT-PCRHigh) fcTRT-PCR&fro fc. #e>nfctf mipBluescriptSK+Kr 

U-X^U— — >if<Dfclb<D7°U — 7£.VXm^1to 

tnMM21 GDP-^n-X h^>X3^— ^-^:ftcDNA(D^n~->^ 
HflSM 1 T# e»n^c GDP- ^n— X h 7 >X^ — ^-$Ttf-£Randam Prime 
labeling system (Amershamft:) £J1^T, a32P dCTPT ^;i/bfc„ CftOfflti&& 
5fccDNA 9 -f X 9 U — «CH0-K1 ft 5fe © «b CD ( LambdaZAP-CMV XR Library: 
Stratageneft) V~—>lfU&*mz' : <r=Lx.7)V\zfc^fc 0 Tte 

t>t>, — U-~>^Tte, 10 6 O^7 — v 5 ^ 10=^0^1/- h{c^cM® (XL- 

1-Blue MRF' ) V :7 b T#- £*lcjft#> #Snfc^7-^Wn 

>M (Hybond NX: Amersham) fc^bfco D T;P* U • *fnMSb. 

sn&»tt^o->$j|fc. #^n->«^\;i//1-^7-v ? (ExAsist 
interference-resistant helper phage: Stratagenett) ££i\zjzMWi (XLOLR) 
fc*Jfe3ii\ ^7X5F (pCMV-Script EX) tbTEMRb. EWSi^fc (SS 2 
HI) o v^X<hk h h^>X^-^~5ie j ?©iH^l(Dltie^^lia{c^bfeo 
CH0iSHJI&El3^©iB^J<hJ±i&T£ tt hCDBB^J«h©ffilRltt«85. 3X, ^X©IE?!l<h 
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-t, •?^xy;A^e>fi^nfcx^v>L 2 izm^-tzmm&mzz. t& 

y ADNA^-f (CH0-Kltfcfi5fcLambda FIX II Library: Stratagenett) & 

(XL-1 Blue MRAHc^^i*. 100 mL©$Nfcig«/^ 7 T — v^HMXb, QIAGEN 
Lambda^ryh (QIAGENft) £Ji V>T 7 7 — ^DNA^HIJRUfc. HIiRb^i^T — 5* 
DNA£MS&0MIPiSi , «Hbb> 1t1f>^ny h/W ^'J ^-f if— >a >T^3i 

C^5fi^!l4] CH0-KlM<DGDP-:7:3-X h^>X^ — ^ — ADNAIE^JOD^ 
^J£#l 3 t# snfcCHoy y AiieT^^tyDNA^6-ffii!l^*-eM<bb, 0. 8% 

DttJb, QIAquick Gel Extraction Kit (QIAGENft) £J3 M^-a7JHCL 
fc^oTtEjJ&bfco miRbfcDNAUfM-^pBluescriptSK+fc:, Rapid DNA ligation 
kit (Roche&)£^T^?U, *8§mDH5 aW (Mftffitt) fc3fALfc 0 #<Snfc 
m^^-^J^^^B^^^^ F^UPKb, ABI3100 Genetic AnalyzerT$?#r£fro 

5) mi£/iV^cCH0^jfeT©GDP-:7 3-X h-7>X^-^-0§g^ 
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DG44 m M 5xl0 5 cells £ 5mL <D 105&FCS (Moregate *fc ) , 200 m mol/L 
Genetic in (Invitrogen&) > 200nmol/L MTX£^/u£:IMDMtg*a (Invitrogen%t) KiJffi 
llT77i^> 25cm 2 it 2 4 B# ffi ^ Jc GDP-fucose 

transporterfc^fT&'&^siRNA (-fe>X^UAA CCU CUG CCU CAA GUA CdTdT (SB 
3) %.Z$7 >^ir >X$IGUA CUU GAG GCA GAG GUU AdTdT (ME?!!#-*# 
4) ) (B-Bridgeft) £ lipofectamine2000 (Invitrogenft) &m t^T2~500nM h 

JBBflS^&SV total RNA isolation system (Promegatt) &m V>TRNA£fl&ffi L TRT- 
PCR IS £ TaqMan PCR Corereagent kit R tXTaoJaan Reverse transcription 
reagents (Applied Biosystems%t) &m H Tff V*PRISM7700 (Appl ied Biosystems 
K: J: D GDP-fucose transporter(£>3§5l£:5tS'fbL;fco mRNAl/^;V 
TteGDP-fucose transportentte^f£^J^frJ£nTV>fco 

0 5Hm§^t. El 5 fc^-r^:7«PBS£ h7>X7i^'>a >f4 8 B# 
^(DGDP-fucose transporterjt-e^^^ 10 0 tlfc»^n?*§. 

pKJ2^^^— (Popo H, Biochemical Genetics vol.28, p299-308, 1990) «fc 
D ^^Xpgk-lite^cDy n^E-^ — £EcoR I-Pst ltd <fc o T^3 0 m b , 
pBlue script (STRATAGENE^fc) OEcoR I-Pst I1M h \z# u— n>^bXpBSK-pgk- 
lMlfc, HygromycinWttiUs^ (Hyg r ) tepcDNA3. 1/Hygro W>Hhn^ 
x>*h) ,kt)Hyg5-AV£Hyg3-BH<E>:/^-f T?PCRf S^tHiot, Hyg r <£>5' 
WcEco T22I1M htKozakSB^iJ^#iPb> SV40 polyAttiD^^i^©^ 
Sr#tJ3'#n-«BamH I-iM h £#iDUTHyg r £ife^tti Lfc 0 

Hyg5-AV 5'-ATG CAT GCC ACC ATG AAA AAG CCT.GAA CTC ACC-3' (ia?U#-5§ 
5) 
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Hyg3-BH 5'-GGA TCC CAG GCT TTA CAC TTT ATG CTT C-3' (I3?!l#-Sf 6 ) 

£©Hyg r (Eco T22I-BamH I) 7 5 if* > h £pBSK-PGK©Pst I-BamH I1M b 
fc:J?AU* pBSK-pgk-l-Hyg r £f£§gbfc 0 7 n-* h 7 >7,#—* — <D#—>f y 
"rj y$^7*?- (KT, K02^^-£*rr-5) tepMClDT-A^^- (Yagi T, 
Proc. Natl. Acad. Sci. USA vol. 87, p9918-9922, 1990) fc:7n — 7h7>X 
# — ^ — ©5MII (BB5!l#*tl© No.2780©Sma I#> £>No. 4232©BamH I) , 3'fil 

(No. 4284#>£No. 10934©Sac 1*7?) , Xtfpgk-l- Hyg r 7 9 ^ > h 
A-r^>Ct7?^llbfe (16). K02^^^— teNot l7?$J»rUT»IJiSfc:3*Ab;fe:. 
K02^* — K:J;o7\ ^rn— h ^ >X#-^-«H^n F >&<StS2L7 7 > 
1 ©46&g**&$:irr<5 «M£2c-5 &© £>n£„ 

CH0*DJ5a^©*»A 

CHO-S-SFMII HT- ( > h* h D i? i > t , cat 12052-098) HT 
Supplement (100X) (-f >HhDi?i>a cat. 11067-030) V >7, hU 

yhV-fi/> K>k'hnyx>t cat. 15140-122) ^CH0-S-SFMII HT-©^ 

tti^Lt, ^-n^m/ioo m&wz-tco cnzmmmomw u&t. sfmii 

(,\)t.MTZ>) tbTCHOaBlfiDXBll«c*atf^b, S&fc*fc^3*A«©»lfl&©i& 
«t>C©SFMII(+)7fffofeo 8 X 10 6 e©CIMJ&£0. 8mL © y 3 U >mM 

Witt i&TF* PBStWrT. -T>1£ hDS?i>|: cat 14190-144) KiJBHSUfc. « 
S»iftk:30jtig©* — £*y ^-f >^*^ — (K02^^— ) *JPA. Gene 
Pulser Cuvette (4mm) (Mt?yHtt cat. 1652088) bfc„ 
*±7?10#fW&gLfc&fc:» GENE-PULSER II (/Vf ^ y F&code No. 340BR) 
7?1. 5kV, 25mFD©^#T^ ll/^ hD#l/-v'3>ftfc < fcU^^^-*fflJfifc 
iAlfe. ^PZ-ZMAWl. M£200ml©SFMII(+)±gitifc«bT20&©96 
(IWAKIft cat. 1860-096) £ 100 //. l/tf ^)l!?mm&m% ZL/ufdo 
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~>>B M>VbUz?x.>#. cat. 10687-010) fccfc bfc. M if 

D7^f v->Bte300Mg/mH-ft£ £5 tdSFMII (+) 100 m l/tfa^M&ttlb 

*CH0«BJfttt96^c¥l57 r V'-hT?i&*U, «*±flH»*mfcaBJfi»»ffi 
^50Ml/^a:;i/JIDAT55 < C, 2fgK-T >=^a^-y a > U a8V>T95t\ 15#3)D 

ttfftttt* ld^&fc&lO X LA m.mW.11 (TaKaRaS: LA Taa£S§#) 5/xl, 
10* NP-40 (n^->a.%fc cat. 1 332 473) 2. 5 ju. K ^nf^t-f K 
(20mg/mK TaKaRatt cat. 9033) An K RtflKSTk ^-C cat. 
36421-35) 38. 5/ilT*JEdcSnTVi*. PCRSJS^#l«±f3<DPCR+>->^ p ;i/l m 
K 10 X LA«««t5.At K MgCl 2 (25mM) 5 At K dNTP (2. 5mM) 5 At K ~J ? -1 "7 — 
(=&10AtM) 2 At K LA TaQ (5 IU/m 1 cat.RR002B) 0.5mK 38t 1^5818* 29.5At 
l(^50Atl) tbfc. PCR<Z)^#te, 95"CfclTl^ra©Minl», 95*CfcT30f3> 

IHK 2&tf70 , CfcT3#lJa©Jti|B'!M ^;P401M M^^70 , CfcT7^CDm5D^ 

»2. 0kb(2>A*> H**it!«Sn*. "7— «TP-F4^K02^^ & — <DWV5'm<D 

b?>X#-& — <Dir* S AmWzffiWls, THygro-RH3:K02^ ^ — ft(D 

TP-F4 5'-GGA ATG CAG CTT CCT CAA GGG ACT CGC-3' (123W§ 7 ) 

THygro-Fl 5'-GCA CTC GTC CGA GGG CAA AGG AAT AGC-3' (IH^I#^ 
8) 
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^n^O^o-^ffil^IMAtt^Snfc. -ten?, 2. 0kb(7)A'> K££r 
;^e>^}DffiU> Mag Extractor cat.NPK-601) TiSlfc, iKL 

fcPCR]g#J(£>200ng£TP-F4> SmHygro-Fl"e^-1 , l/^ h is— PCR 

#^■1© No. 2, 113-No. 2, 500 £ATO— li©^7^f V — £/B V>T 

PCR&£J;D 387bpcE>:/n-:/£fMb, ^ti^-^-if >7*n-/ h^fcJ^^>5iMfcffi 
Vifeo ^rVADNAteBgl IL *> b < teEcoR I^WfLfco 

Bgl-F : 5'- TGT GCT GGG AAT TGA ACC CAG GAC -3' (ia^J#-^ 9 ) 

Bgl-R : 5'- CTA CTT GTC TGT GCT TTC TTC C -3' (MB^J#-*§- 1 0 ) 

3. okb, j vvrv hznfrm&fofrzfcms. okb©/\*> F^n^naist-r^o 
7kb, / v hztifrm&fcfrBfcm. 5kb©/\*> F^n^tim^r 

3 (EI 8) o m 9 fcmi^fcl^lf >^oy h£f? ofctfCf-^^LfcfcOT 
IH?0#-^3*3<k^4 :^RNA 
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^^-^-tfi^nsns. sift. yn—7s h^y^tf-p-Mfc^fim^ 
mz$ y m n&in,fa<DM&. yu—x(Dmn^i&T^r^m^ir^>z\t\z^ v 

%>z\ ££jiiabTU£ 0 
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1 . £XT<D (a) Xtt (b) (DMWkZ-tf U F £fc«-ecD»rtf-. 

(a) mnm^2^mt>-2ft2>T^;wimmz^tstfv^7^}z 

(b) @3^J#^- 2 Tgt> $n§75; C^VitlfK ttjfcffl© 7 5^16^ 

#A^b< «#jJ0$tl^T5 SWiMm^Zh, j&>o(a)CD5^U^^ 
F t*IBfi9fc U F 

2. OT© (a)X»(b)CD*U^y^HS3 — FT &DNA* 

(a) IB#l#-*§- 2 TSlfc $tl575/ m@3?!l£#if # U F 

(b) E2?«J##2T?3fet)$nST5 yiiH^Jt^ViTmL < liti©75 7 Hd* 

#ASb<fct#Jn3nfc7 5/»E^J§^. ^o(a)<D^U^^° 
^ F fc«tettfcfiHrxrfc*# U F 

3 . UlT© (c) Xte (d) <DDNA£^trDNA 0 

(c) se^j#^i"e^$n§msiB^j^t?DNA 

(d) @b^j##i (DMmmm&^mmhmffiti&temmfrZtezwktiT. fu >s>:c 

>b&*frTOW^U ^-T XL, fr-D (c) ©DNAtfn — F^Stf U Fti 
& ft fc |WHg&^ U 1 77- F * 13 - F T£DNA 

4 . m$tm 2 3 fclBttODNAOtWtf-S&ttW^fcB 2 3 IClBtfcODNA 

5. m^m2^rcU3\z$^m(DWk^m-r^m.m^^^—o 

8. M^l idfam^^U^^Fic^t-Stni^o 

9 . St^iH 1 KfBmotf; U F t^t§ft^t©^^ U -->^&Tr 

(a) R^U^^FK:*4ftS5J^*^jtt$ii:*XS, 

(c) R#u^^ r 5 t FK:it'&'r*etts**r*ft:'&»&a^-r*xe, 
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F letter fcfl^to. 

(b) M#U^^FcDGDP-^n-X?X^ai^fg^tB-r^X@, *3J;^ 

1 2. Mf&gil 1 K:E*©5£f«k:J:t)¥»b»*, »*aifcfit©#U^^ 

1 4. 7zi-Xtt2IIB**i£T*fctt^*bT^*«Blia. 

1 5. =f;W5^#:^©7ri— ^«0 5i*S«**i£T*fc«^lRUTViS||Bia. 

mmT^it^xmm^nx^^m^mi 3^e>i 5<D^Tn^im\zmwt<Dm 
1 7. h^y^—p—cDm^tfA&wizfflmtEnT^&mi&o 

1 7 tsmoMo 

1 9. yn-xh7>7,tf-*-mfc¥*mmznrz.MMo 

2 o. »'»*iBi!a*c*s»*3si 3^61 9 ©v>*rn#> iwzmwi<DMti&o 

2 1. iW^t-T^ XAA7^- »*^2 OEicOijiffllfi. 

2 2 . i&ifcaBjfij^cHOJiBfla-eftsai*^ 2 0 fens^M. 

2 5. 73-^ h7>X#-^^t-f--X/UX^-73-7> h7>X 
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#-^-T&£iif3t9t2 4|B«©^— $*7^ >tf<*9&— . 

2 6. am**>A*^K£S^t**>&&"c&o'T\ «^fflJfi©=f;VS?#rtfcSF 

h 7 >^#-^ — b ^ a — (ojsl d Kits c h &mwi t.t *? > 
29. n&?L*>nzn*w&'rz>j5m-z$>^T, m^mm<oyn— *h?> 

—©«tB*ffi«rs 2 2 9©vvrna> i^keir 

©*>/^R«3e;m, 

3 1 . h^>X#-^-<D^^RNAi^fflViXW0J$n^>»^3 0 
fBm © * >A * JfggBTj 

3 2. M^;^>A 0 ^ft£§^T&:£&T'&-DT, 1S±»HI&fc^tt«>7 33— X 
|Hm©^>A°^S^7j^o 

3 3. ^>A°^K^tjt#: > rab^>l»^2 6fr£>3 2 ©V>*m#> 1 3R^IBSO$a 

3 4. 7n-x^in$nTV^v^>A^K^mit-r^^<h*#^^T^>Hf 
^ 2 6^&3 3 cd vvrna* 1 ^fcia«©aaafi^i*. 

3 5. 1&^IDJfi**CH0«ffllia^**ffll*^2 6*^3 4©Vi*rn^lSfclH«© 

©#inia*7j^o 
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m <d ? > a if <d 7 3 - #jo mwjj&o 

3 9. h^>X^-^-<D^?l^RNAi^^ViTJJ|I0J$n^lf^3 8 
#-^-^rt~H-r^5l^S^ift-r^^i:^^<?i1~^it^ : S3 6d^3 8© 
^-^-^lfc73-7®I0^I«t§^tMi:^^W^S'\ 

4 2. ^>A^H^#T$>^>i»^3 6*54i 0 ^-rn* im\zmm<D& 

4 3. ^^ffl^^CH0^ffl^T?fe^)i«^3 6*S>4 2 (DV>-m* 1 ^lC|3«<D 

4 8. i;l/^M7a-70HDMSlfUT^MfIt§ui:^ 

4 9. a3£^ffl^^CH0JltBflSl?^§ii^4 4*S 4 8 ©^fn* 1 JpOClBifc© 
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SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> A fucose transporter 

<130> PH-2205-PCT 

<140> 
<141> 

<150> JP 2003/174006 

<151> 2003-06-18 

<150> JP 2003/174010 
<151> 2003-06-18 

<150> JP 2003/282081 
<151> 2003-07-29 

<150> JP 2003/282102 
<151> 2003-07-29 

<160> 10 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 8160 
<212> DNA 
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<213> Cricetulus griseus 
<400> 1 

cccggggtaa ccgccccacc acgcctggag cccgacgtgg cgagcgatgg ggacagcgag 60 

caggaagtcg tactggggag ggccgcgtag cagatgcagc cgagggcggc gctgccaggt 120 

acacccgagg gcaccgcggg ggtgagcgcc aggtccctga accagccagg cctccagagc 180 

cgagtccggc ggaccgacgg tacgttctgg aatgggaagg gafccgggac accgaattgc 240 

tgcattgagg ggctcagagg ttctgatgtg ggagtccaga aagggtttta tctaccggag 300 

gtgatgtgac ttccggcctc tggaagtgct gttggagtct ctgggacctt gggtcctctc 360 

gactaggttt ggaaggggtg aaataggggt agggagaaag gagaggactg cagcaatgtc 420 

ttcccgaacg acctgggttc gggaggggtc gaaggacaag gggctgttgt ggggggtctt 480 

cagacgcgga ggggtggtat tctattttct gggaagatgg tgtcgatgca cttgaccaag 540 

tctagtcgat ctgaagaggc taggggaaca gacagtgaga gaggatggtg gagggagtgg 600 

cagaaccctt ccagaaactg ggagaggctc tagcacctgc aaccccttcc ctggcctccg 660 

gggagtccca gaagagggca ggaccatgga caGaggtgca ttcgtgccgg cgcgctccgg 720 

cctggcgaag gtgcgcgctc ttggaggccg cgggagggcc agacgcgcgc ccggagagct 780 

ggccctttaa ggctacccgg aggcgtgtca ggaaatgcgc cctgagcccg cccctcccgg 840 

aacgcggccc gagacctggc aagctgagac ggaactcgga actagcactc ggctcgcggc 900 

ctcggtgagg ccttgcgccc gccatgcctc tgtcattgcc cctcgggccg cctccctgaa 960 

cctccgtgac cgccctgcag tcctccctcc cccccttcga ctcggcgggc gcttccgggc 1020 

gctcccgcag cccgccctcc acgtagccca cacctccctc tcggcgctcc gcttcccacg 1080 

cggtccccga cctgttcttt cctcctccac cctgcccttc tgtccctctc ccttcctttc 1140 

tcccctcgac tcgtccctat taggcaacag cccctgtggt ccagccggcc atggctgtca 1200 

aggctcacac ccttagctag gccccttctc ccttccctgg gtcttgtctc atgaccccct 1260 

gccccgcccg ggagcgagcg cgatgtggag cagtgcctct ggcaagcaga acttcaccca 1320 

agccatgtga caattgaagg ctgtaccccc agaccctaac atcttggagc cctgtagacc 1380 

agggagtgct tctggccgtg gggtgaccta gctcttctac caccatgaac agggcccctc 1440 

tgaagcggtc caggatcctg cgcatggcgc tgactggagg ctccactgcc tctgaggagg 1500 

cagatgaaga cagcaggaac aagccgtttc tgctgcgggc gctgcagatc gcgctggtcg 1560 

tctctctcta ctgggtcacc tccatctcca tggtattcct caacaagtac ctgctggaca 1620 
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gcccctccct gcagctggat acccctatct tcgtcacttt ctaccaatgc ctggtgacct 1680 

ctctgctgtg caagggcctc agcactctgg ccacctgctg ccctggcacc gttgacttcc 1740 

ccaccctgaa cctggacctt aaggtggccc gcagcgtgct gccactgtcg gtagtcttca 1800 

ttggcatgat aagtttcaat aacctctgcc tcaagtacgt aggggtggcc ttctacaacg 1860 

tggggcgctc gctcaccacc gtgttcaatg tgcttctgtc ctacctgctg ctcaaacaga 1920 

ccacttcctt ctatgccctg ctcacatgtg gcatcatcat tggtgagtgg ggcccggggg 1980 

ctgtgggagc aggatgggca tcgaactgaa gccctaaagg tcaacactgt aggtaccttt 2040 

acttactgtc ccaggtccct tgcatcagca gttacaggaa gagccctgta gaaaacaaat 2100 

aacttcctta tggtcattca acaagttagg gacccagcca gggtgaaaat aatgttagca 2160 

gcaactacag caaagatggc tctcgccact tgcatgatta aaatgtgcca ggtactcaga 2220 

tctaagcatt ggatccacat taactcaact aatccctatt acaaggtaaa atatatccga 2280 

attttacaga gggaaaacca aggcacagag aggctaagta gcttgaccag gatcacacag 2340 

ctaataatca ctgacatagc tgggatttaa acataagcag ttacctccat agatcacact 2400 

atgaccacca tgccactgtt ccttctcaag agttccagga tcctgtctgt ccagttctct 2460 

ttaaagagga caacacatct gacattgcta ccttgaggta acatttgaaa tagtgggtag 2520 

acatatgttt taagttttat tcttactttt tatgtgtgtg tgtttggggg gccaccacag 2580 

tgtatgggtg gagataaggg gacaacttaa gaattggtcc tttctcccac cacatgggtg 2640 

ctgaggtctg aactcaggtc atcaggattg gcacaaatcc ctttacccac tgagccattt 2700 

cactggtcca atatatgtgt gcttttaaga ggctttaact attttcccag atgtgaatgt 2760 

cctgctgatc attatcccct tttacccgga agccctctgg gaggtgccat ccctgtggtc 2820 

gtctgcatac aaatggggaa actgcaactc agagaaacaa ggctacttgc cagggcccca 2880 

caagtaagat aggctgggat gccatcccag actggccaca ctccctggcc tgtgcttcaa 2940 

gccagtttac tttgttcctg cccattggaa gttagcatgt tgcagtcaaa cacaataact 3000 

acaggccaaa agtgctttta aattaaagtc agatgaactt ttaaacatcc agagctcctc 3060 

aactgcagga gttacaacct gattctgcaa ccatctttgc agtgcccggt agtcatatgt 3120 

agctagaggc tcttggctag gacagcatgt gttaggaaac atctggccct gagatcattg 3180 

aattgagtga ctgctgggtg acaaagacca aggcatccgt tccctgagag tcctgggcaa 3240 

gcagcaatgt gaccttcatt tgtacctact caggttcttt atctgtcctg tttgacctac 3300 

ttagtctcct ctggtgtctc agaggcccag gctgggtact ctggatgtca ggatcaggcc 3360 

aatgcgcaca tctgccctag aaatgtcccc ctggttgagc agctcctgaa tccatcggta 3420 
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aagggtctgg accagggagg agtcagataa aaagctgaca gcactggggg actccatggg 3480 

gaactcccac ctgcccccac acatccatcc taagagaact ggtattcctt gtttcctctt 3540 

tgtcctacaa ggcaccctgg gatcccactt cagtctccca gccttgccag ggttagaggg 3600 

catgagcctc cttgtgggga atttagatgc aagaaggtac agtcactaga gaacctgagc 3660 

tcagatcccc aaagtaacca gtacctgata gtgaggcagc tgagaaccgc agcagcctgc 3720 

ctgagtggct gaactctgcg gcctccggaa ctggccccaa ctgttgggtc tcctcttcct 3780 

tcctcctgtg agggagggcc catctctgat aagtgctgtg gggactctag agtagggagg 3840 

aggaggagca atctaagcag gccttactga gaagtccttg ctggcatgtg gctgcctgag 3900 

gagtacagac tgggaacacc catttgaatg agtaaggttt ttcctgaagg ccatggggag 3960 

ccacggagga aaatcatttt agttacaaga caaagagtag attggttaac atgggagcaa 4020 

ggacatggcc ccaattttca tagatgaagg aaattggaac tcagagaggt taagtaactt 4080 

ctcccaaata gctcagcttc aaaatcacag aacagtcaga gtctagatct ctctgatgcc 4140 

tgtgatggtc ctgccattcc atgttgctga tccctgtggc atcagtaagc ctctaccttg 4200 

tgggaatgca ggatctaaat gaagagagga agtgctggcc ccatgctgtg gtctggaaag 4260 

ctatgcaggc tctttgagca gagagtgacc cacaagtgaa tagagtccta tgagactcaa 4320 

agcaacatcc acccttaagc agctctaacc aaatgctcac actgagggag ccaaagccaa 4380 

gttagagtcc tgtgcttgcc caaggtcact ttgcctggcc ctcctcctat agcacccgtg 4440 

ttatcttata gccctcatta cagtgattac aattataatt agagaggtaa cagggccaca 4500 

ctgtccttac acattcccct gctagattgt agctgggaga gggggagatg taggtggctg 4560 

ggggagtggg agggaagatg cagattttca ttctgggctc tactccctca gccatttttt 4620 

ggtgtgggag ttagactttg gatatgttga tgatgaggta agggccacag aacagtctga 4680 

actgtggtat cagaatcctg tccctctccc tctctcctca tccctcttca ccttgtcact 4740 

cctctgtctg ctacaggtgg tttctggctg ggtatagacc aagagggagc tgagggcacc 4800 

ctgtccctca taggcaccat cttcggggtg ctggccagcc tctgcgtctc cctcaatgcc 4860 

atctatacca agaaggtgct cccagcagtg gacaacagca tgtggcgcct aaccttctat 4920 

aacaatgtca atgcctgtgt gctcttcttg cccctgatgg ttctgctggg tgagctccgt 4980 

gccctccttg actttgctca tctgtacagt gcccacttct ggctcatgat gacgctgggt 5040 

ggcctcttcg gctttgccat tggctatgtg acaggactgc agatcaaatt caccagtccc 5100 

ctgacccaca atgtatcagg cacagccaag gcctgtgcgc agacagtgct ggccgtgctc 5160 

tactatgaag agactaagag cttcctgtgg tggacaagca acctgatggt gctgggtggc 5220 
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tcctcagcct atacctgggt caggggctgg gagatgcaga agacccaaga ggaccccagc 5280 

tccaaagagg gtgagaagag tgctattggg gtgtgagctt cttcagggac ctgggactga 5340 

acccaagtgg ggcctacaca gcactgaagg cttcccatgg agctagccag tgtggccctg 5400 

agcaatactg tttacatcct ccttggaata tgatctaaga ggagccaggg tctttcctgg 5460 

taatgtcaga aagctgccaa atctcctgtc tgccccatct tgttttggga aaaccctacc 5520 

aggaatggca cccctacctg cctcctccta gagcctgtct acctccatat catctctggg 5580 

gttgggacca gctgcagcct taaggggctg gattgatgaa gtgatgtctt ctacacaagg 5640 

gagatgggtt gtgatcccac taattgaagg gatttgggtg accccacacc tctgggatcc 5700 

agggcaggta gagtagtagc ttaggtgcta ttaacatcag gaacacctca gcctgccttt 5760 

gaagggaagt gggagcttgg ccaagggagg aaatggccat tctgccctct tcagtgtgga 5820 

tgagtatggc agacctgttc atggcagctg caccctgggg tggctgataa gaaaacattc 5880 

acctctgcat ttcatatttg cagctctaga acgggggaga gccacacatc ttttacgggt 5940 

taagtagggt gatgagctcc tccgcagtcc ctaaccccag ctttacctgc ctggcttccc 6000 

ttggcccagc tacctagctg tactcccttt ctgtactctt ctcttctccg tcatggcctc 6060 

ccccaacacc tccatctgca ggcaggaagt ggagtccact tgtaacctct gttcccatga 6120 

cagagccctt tgaatacctg aacccctcat gacagtaaga gacatttatg ttctctgggg 6180 

ctggggctga aggagcccac tggttctcac ttagcctatc tggctcctgt cacaaaaaaa 6240 

aaaaaagaaa aaaaaaaagc ataaaccaag ttactaagaa cagaagttgg tttataacgt 6300 

tctggggcag caaagcccag atgaagggac ccatcgaccc tctctgtcca tatcctcatg 6360 

ctgcagaagt acaggcaagc tcctttaagc ctcatatagg aacactagcc tcactcatga 6420 

gggttttact ccatgacctg tcaacctcaa agccttcaac atgaggactc caacgtaaat 6480 

ttggggacag aagcactcag accatacccc agcaccacac cctcctaacc tcagggtagc 6540 

tgtcattctc ctagtctcct ctcttgggcc tttagaaccc ccatttcctt ggggtaatgt 6600 

ctgatgtttt tgtccctgtc ataaaaagat ggagagactg tgtccagcct ttgattccta 6660 

cttcctacaa tcccaggttc taatgaagtt tgtggggcct gatgccctga gttgtatgtg 6720 

atttaataat aaaaaagcaa gatacagcat gtgtgtggac tgagtgaggg ccacagggat 6780 

ctaaaagcca agtgtgaggg gacccagcta cagcaggcag catcctgagc ctggaatctc 6840 

ttcaggacaa gaattctcca tatacctacc tactctgggg agtaggtggc cagagttcaa 6900 

gcttccctta gtaccaacta ccactggctg tgctcttact gaaggcagac atggcactga 6960 

gtgctgtcca tctgtcactc atctccacag ccattcctaa tgtgtggggt gggagccatc 7020 
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accaaacccc attttcagat aaggacacag gctcagagag gcttgtgtgg agaaaagtag 7080 
cagcagaatt cagagagctg ggtctcctgc agcaccttgg actgccagca gccacagtgc 7140 
ttgtcacaca gcacatactc aaaagaatgc cagccccctc agcctagagt gcctggcctt 7200 
tctttcagat gaggaagagg gtcaaagctg ttagcttgcc caccatatga ccacatacat 7260 
gaccaacagc ttgagggagg gaggattact gtggctccca gcctgagagg tgggacaccc 7320 
aaatgtatta ggtccttgaa tcagggctga ccttgtgatt cagtcactcc taccagaatg 7380 
ctggggaatg gggatgccaa aggcaaagga ggctttctaa ggtgtggtgt aagataggca 7440 
tttctgcttc catgtacacc tgtgagcaga gtaggaaggc cctgtggaga atatatccca 7500 
caaaccagta gcctttcctg gcagtgggtg aatactgcca ccctataccc ctatgcaagg 7560 
ccagtagaac cacccaaccc acaacatcta gagaaattac aggtcatctt aagcctctaa 7620 
attgtggaga aactcgacat gcgcacgatt cctaacctgc tagcctaggg tgcggggtgg 7680 
ataatttaag gaaactgggg tttcttatag aatcggaggc tccatgaagt caccctgaca 7740 
agaggtcagc aatagccagc agcagtggct actcctaagc ctccagacag agcaccctgt 7800 
gaatgtacct tattctcaca tctgggtgtc tataggtgtg actgggtcag atgtcaccca 7860 
ggccattgca atgggccctt agccccatgg ggtgttggga tagcagccaa gcagctccca 7920 
tgctgagata ctgcctgcag tagactgatg gataagaaaa caaggcccaa aatgttttct 7980 
ttccagactt gatctttctt tgttcaaaaa tgctgttttc ccttaaactt gcccaaaccc 8040 
attgttttgc agttgaggaa aataaggcat agaaagatta aaggaagttt ctgaggttac 8100 
agagcaaagt actggcttca cctgaaatag acaggtgtgc cctgatcctg atttgagctc 8160 

<210> 2 
<211> 352 
<212> PRT 

<213> Cricetulus griseus 
<400> 2 

Met Ala Leu Thr Gly Gly Ser Thr Ala Ser Glu Glu Ala Asp Glu Asp 
1 5 10 15 
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Ser Arg Asn Lys Pro Phe Leu Leu Arg Ala Leu Gin He Ala Leu Val 
20 25 30 

Yal Ser Leu Tyr Trp Val Thr Ser He Ser Met Val Phe Leu Asn Lys 
35 40 45 

Tyr Leu Leu Asp Ser Pro Ser Leu Gin Leu Asp Thr Pro lie Phe Val 
50 55 60 

Thr Phe Tyr Gin Cys Leu Val Thr Ser Leu Leu Cys Lys Gly Leu Ser 
65 70 75 80 

Thr Leu Ala Thr Cys Cys Pro Gly Thr Val Asp Phe Pro Thr Leu Asn 
85 90 95 

Leu Asp Leu Lys Val Ala Arg Ser Val Leu Pro Leu Ser Val Val Phe 
100 105 110 

lie Gly Met lie Ser Phe Asn Asn Leu Cys Leu Lys Tyr Val Gly Val 
115 120 125 

Ala Phe Tyr Asn Val Gly Arg Ser Leu Thr Thr Val Phe Asn Val Leu 
130 135 140 

Leu Ser Tyr Leu Leu Leu Lys Gin Thr Thr Ser Phe Tyr Ala Leu Leu 
145 150 155 160 

Thr Cys Gly He He He Gly Gly Phe Trp Leu Gly He Asp Gin Glu 
165 170 ■ 175 
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Gly Ala Glu Gly Thr Leu Ser Leu lie Gly Thr He Phe Gly Val Leu 
180 185 190 

Ala Ser Leu Cys Val Ser Leu Asn Ala He Tyr Thr Lys Lys Val Leu 
195 200 205 

Pro Ala Val Asp Asn Ser He Trp Arg Leu Thr Phe Tyr Asn Asn Val 
210 215 220 

Asn Ala Cys Val Leu Phe Leu Pro Leu Met Val Leu Leu Gly Glu Leu 
225 230 235 240 

Arg Ala Leu Leu Asp Phe Ala His Leu Tyr Ser Ala His Phe Trp Leu 
245 250 255 

Met Met Thr Leu Gly Gly Leu Phe Gly Phe Ala lie Gly Tyr Val Thr 
260 265 270 

Gly Leu Gin He Lys Phe Thr Ser Pro Leu Thr His Asn Val Ser Gly 
275 280 285 

Thr Ala Lys Ala Cys Ala Gin Thr Val Leu Ala Val Leu Tyr Tyr Glu 
290 295 300 

Glu Thr Lys Ser Phe Leu Trp Trp Thr Ser Asn Leu Met Val Leu Gly 
305 310 315 320 

Gly Ser Ser Ala Tyr Thr Trp Val Arg Gly Trp Glu Met Gin Lys Thr 
325 330 • 335 
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Gin Glu Asp Pro Ser Ser Lys Glu Gly Glu Lys Ser Ala He Gly Val 
340 345 350 



<210> 3 
<211> 22 
<212> RNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence: Synthetic RNA 
<400> 3 

uaaccucugc cucaaguaca gc 22 

<210> 4 
<211> 19 
<212> RNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence: Synthetic RNA 
<400> 4 

guacuugagg cagagguua 19 



<210> 5 
<211> 33 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 5 

atgcatgcca ccatgaaaaa gcctgaactc acc 33 

<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 6 

ggatcccagg ctttacactt tatgcttc 28 

<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rPrimer 



<400> 7 

ggaatgcagc ttcctcaagg gactcgc 

10/12 



27 



WO 2005/017155 



PCT/JP2004/008956 



<210> 8 

<211> 27 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: Primer 
<400> 8 

gcactcgtcc gagggcaaag gaatagc 27 

<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: Primer 
<400> 9 

tgtgctggga attgaaccca ggac 24 

<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: Primer 
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<400> 10 

ctacttgtct gtgctttctt cc 22 
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